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GAS PURIFICATION 


BY 


OXIDE OF IRON. 


COOKE BROBS., 


CENTRAL DEPOTS: 
CO. DONEGAL, IRELAND; 
LONDON DEPOT: 
BLACKWALL, E.; 


OFFICES : 


26, 27, & 28, FENCHURCH ST, 
LONDON, E.C. 


GENUINE TORBAY PAINT 


And SPECIAL GASOMETER PAINT. 


Suverat Prize Mepats, Estasiisuxp over 20 Years; 
These Paints are now used in over 200 Country Gas- 
coe and OR the London Gas Compani: 
rs, Purifiers, &c. Also used by the Admi- 
ny, a War OF Office, Railway Companies, Founders, &c. They 
prevent and arrest rust, and protect iron from the action of 
water, sulphurous and gaseous exhalations; do not crack, 
blister, or flake off; will cover tar effectually. 
The covering powers are g considerably greier tna tnan those 
a other Paint.—See ‘* Engineer,” 
Supplied, mixed ready for use, or in paste, as desired, 
TORBAY PAINT Conran A 
Prornuietors: STEVENS & 
21, GREAT WINCHESTER § STREET, "LONDON, 
Worxs: BRIXHAM, TORBA 


THOMAS PROUD, 


BROOKFIELD GAS APPARATUS WORKS, 
103, ICKNIELD STREET EAST, BIRMINGHAM. 


CONTRACTOR FOR 


LAYING MAINS 
Gas, Water, & Sanitary Purposes, 


AND MANUFACTURER OF 


WOOD GRIDS 


SCRUBBERS AN D PURIFIERS, 





es, on Gae- 








-‘[8Isr YEAR. ] ‘Price 6d. 





COWEN’S FIRECLAY RETORTS. 
JOSEPH COWEN and CO., 
BLAYDOR BURN, BLAYDON-ON-TYRE, 


Were the only parties to whom 4 Prize MxpaL was 
awarded at the Great Exursrrion of 1851, for ‘* Gas- 
Rerorts and orner Opsects in Fire-Ciay,” and they were 
also awarded at the INTERNATIONAL EXHIBITION of 1862, 
the Parze Mepat for “ Gas-Rerorts, Frre-Bricxs, &c., 
for Excettence of Quatity.” 

J.C, and Co, have been for many years the most exten- 
sive Manufacturers of Fire-Clay Retorts and Fire-Bricks 
in the Kingdom, Orders for Fire-Clay Retorts of all shapes 
and dimensions, and to fit any shaped Mouthpiece, Fire- 
Bricks, and every other article in Fire-Clay, are promptly 
executed at their Works as above. 


COWEN’S GARESFIELD COALS, 


Jos. Cowen & Co. are the only Manufacturers of Frax- 
Buicxs and Gray Rerorts at Brarpon Burn. 








JOHN RUSSELL & CO., 


LIMITED, 
Established at the commencement of Gas Lighting, 
MANUFACTURERS OF 


TUBES AND FITTINGS.| 


THREE PRIZE MEDALS, 
Paris, 187s. 





Heap Lonpon Orrice: 
145, QUEEN VICTORIA STREET. 
ALMA TUBE-WORKS, WALSALL; 
OLD PATENT TUBE-WORES, WEDNESBURY, 


JOHN BENT & SON, 
BELL BARN ROAD, BIRMINGHAM, 


MANUFACTURERS OF 


WET AND DRY GAS-METERS, 
LICENSEES AND MANUFACTURERS OF 





HUNT'S 
PATENT COMPENSATING METERS, 
STREET-LAMPS, &c., &c. 


EsTaBLisHeD 1830. 





‘THOMAS PIGGOTT & CO... 
SPRING HILL, BIRMINGHAM, 


MANUFACTURERS OF 


TELESCOPIC & SINGLE GASHOLDERS, 
CAST & WROUGHT IRON TANKS FOR DITTO, 
And Gas Apparatus of every Description. 


Marine, Tubular, Cornish, Plain, Furnace, Saddle, and 
Range Boilers. 


Sveak, SALTPETRE, AND ALL KINDS OF Pans, 
Roofs, Girders, and Bridges, and General Smith's Work. 
London Offices: 97, CANNON STREET— 
JAMES E, & SAMUEL SPENCER, Agents. 


“OTTO” GAS-ENGINE. 


See Page 46. 


CROSSLEY BROTHERS, 
MANCHESTER AND LONDON. 
SITSMILZ COMPANYS 
DUKE OF HAMILTON’S 


LESMAHAGOW 
CANNEL COAL. 


AGENT: 


JAMES MKELVIE, 
HAYMARKEET, 


EDINBURGH. 








CHANGE OF ADDRESS. 


GEORGE GLOVER AND C0O,, 


DRY GAS-METER MANUFACTURERS, 
HAVE REMOVED TO MORE EXTENSIVE 


PREMISES: 























RANELAGH WORKS, ROYAL AVENUE, CHELSEA, LONDON, S.W. 
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SILVER MEDAL, PARIS EXHIBITION, 1867. 


: LLOYD AND LLOYD, 


ALBION TUBE-WORKS, BIRMINGHAM, 


fanD 


COOMBS WOOD TUBE-WORKS, HALESOWEN, 


MANUFACTURERS OF 


LAP-WELDED IRON AND HOMOGENEOUS METAL BOILER TUBES, 


| UP TO FOUR FEET IN DIAMETER. 
London Offices: No. 4, Cloak Lane, Queen Street, E.C. 


Warehouses: Tondon, Liverpool, Manchester, an Lille. 


WROUGHT-IRON TUBES AND FITTINGS, 





WELLINGTON TUBE WORKS, 


GREAT BRIDGE, TIPTON, STAFFORDSHIRE. 
JSOSEPE AINRDGB, 


GAS, STEAM, AND HYDRAULIC TUBES AND FITTINGS. 












C. & W. WALKERS’ DOUBLE-FACED GAS-VALVES. 


These solidly constructed double-faced Gas-Valves have taken the place of the old system of the light, 
siagle-faced disc, which is too uncertain and unreliable in large bores. 

They are guaranteed absolutely gas-tight. They are very massive and rigid, and by improved modes of 
manufacture they are produced at very little excess in cost over the old light, weak system, which is liable to 
spring and bend, and become leaky. 

The Valve is a rigid wedge of solid cast iron, having two perfectly scraped surfaced facings fitting 
between the two on the body, which are also surfaced. 

A spring sn two short halves, and, therefore, not liable to break, is used only for scraping the front 
facing clean. 

The front facing is vertical; the back facing forms the wedge. 

At a slight additional expense both flanges are faced to bolt to main-pipes. 


















MIDLAND IRON-WORKS, 
DONNINGTON, near NEWPORT, SHROPSHIRE; 8, FINSBURY CIRCUS, LONDON. 


| EDWARD E. CROMBIE & CO., 


INVENTORS AND PATENTEES 


OF THE 


FRICTIONLESS DRY GAS-METERS, 


id » intimate to Gas Companies and others that they are now prepared to supply these very superior Meters at the same prices as for the pl 
as- Meters. 
In the construction of this Meter, for which the best tin plates only are used, every mechanical contrivance has been taken advantage of successfully to 
reduce the friction to a minimum, which is amply proved by the fact that they are made to work upon only one-fortieth of an inch pressure. By an 
j improvement also in their constrr setion, a steadier light is obtained, and greater capacity than can be got from any other Meter in the market. No gas can 
; pass under the valves on any back pressure, as is the case with many other Dry Meters. 
To Gas Companies supplying gas through streets with heavy gradients, these Meters are invaluable, as much gas is saved from the low pressure required 


to work them, 
ALL METERS ARE UPHELD FOR FIVE YEARS. 


METROPOLITAN WORKS, DIANA PLACE, EUSTON ROAD, LONDON, N.W. 


RADE MARK THE MEDAL FOR i862. 


The only Prize Medal awarded for TUBES & FITTINGS. 


CROWN TUBE-WORKS, 
WEDNESBURY, STAFFORDSHIRE. 

















JAMES RUSSELL & SONS, LIMITED, 


PATENTEES & FIRST MAKERS OF WROUGHT.IRON TUBES, 


ONLY MAKERS OF HOMOGENEOUS METAL TUBES. 
MANUFACTURERS OF 


TUBES and FITTINGS for GAS, STEAM, and WATER; 
LAP-WELDED, LOCOMOTIVE, MARINE, and other BOILER TUBES; 
HYDRAULIC TUBES, BEDSTEAD TUBES, WELL TUBES, TELEGRAPH POSTS, COILS, &c. 
GAS-FITTERS TOOLS, VALVES, COCKS, &c. 





' WAREHOUSE: SOUTHWARK STREET, LONDON, 
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THOMAS PIGGOTT & CO., 


(Established 1822,) 
SPRING HILL, BIRMINGHAM. 


MANUFACTURERS OF 


TELESCOPIC & SINGLE GASHOLDERS, 
CAST & WROUGHT IRON TANKS FOR DITTO; 
PURIFIERS, CONDENSERS, SCRUBBERS, RETORTS, VALVES; 
IMPROVED WROUGHT-IRON RETORT-LIDS, CROSS-BARS, & SCREWS; 
AND GAS APPARATUS OF EVERY DESCRIPTION. 
SOLE MANUFACTURERS OF LIVESEY’S PATENT GASHOLDER MAN-LID, 


By use of which Man-lid, inlet and outlet pipes can be examined and cleansed without loss of gas in crown of holder, 
or ingress of atmospheric air. 





ROOFS, GIRDERS, BRIDGES, AND BOILERS OF ALL KINDS. 
Drawings, Specifications, and Estimates supplied on application. 


Lonpon Orrices: 97, CANNON STREET—JAMES E. & SAMUEL SPENCER, Aeenzs. 


“ano, =o, EY WILLIAMS & CO., “tem 


SOLE MANUFACTURERS OF THE 


SPECIAL METALLIC OXIDE PAINT, 


Largely used by Gas Companies, Corporations, Railway Companies, Ironfounders, and Machinists, It has the following qualifications and caiiatenee* 
EFFECTUALLY PR‘ VENTS AND ARRESTS CORROSION. | ; Is Ly AFFECTED BY SULPHURETTED HYD0GEN, COVFRS NEARLY DOUBLE THE AREA OF OTHER PAINTS, 
square yards 





HAS A FINE GLOSS, ANO IS VERY DURABLE. FORMS . Lis Y HARD TOUGH (NOT BRITTLE) Synese. (7 gallons or 1 -~ ) sad ns 
DOES NOT REQUIRE DRIERS LIKE OTHER PAINTS, ILL NOT CRAC . BLISTER, OR SCAL rk,) 
PROTECTS IRON FROM ACTION OF WATER. Is Nor AFFESTED BY EXTR:MES OF TEMPERATURE, 1S CHEAPER AND mone ECOHOMIGAL THAN ANY OTHER, 


VICTORIA PAINT WORKS, COLLYHURST, MANCHESTER. 


HYDRATED PURIFYING MATERIAL. 


Samples on application. 


MESSRS. SPENCE BROS., LIMITED, 


Will be glad to supply the above on the most favourable terms, and to treat, by Purchase or Exchange, for Spent Oxide. 
PRICES ON APPLICATION. 
ALSO PATENT DRY COPPERAS FOR EXTRACTING AMMONIA, 
VICTORIA CHEMICAL WORKS, BRADFORD, NEAR MANCHESTER. 


ROBT. DEMPSTER & SONS, 


GAS ENGINEERS, IRONFOUNDERS, AND CONTRACTORS, 
ROSE MOUNT IRON-WORKS, ELLAND, YORKSHIRE. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


GAS APPARATUS; 


CONTRACTORS FOR THE 


ERECTION OF PUBLIC AND PRIVATE CGAS-WORKS. 
Plans and Specifications Deepens’, and Illustrated Catalogues forwarded on application. 


DANIEL HOWARD, 


(Successor to the late BENJ: WHITEHOUSE), 
GASHOLDER AND BOILER WORKS, 
WEST BROMWICH, NEAR BIRMINGHAM (Established 1765), 


MANUFACTURER OF 


TELESCOPIC AND SINGLE GASHOLDERS, 


WROUGHT AND CAST-IRON TANKS FOR DITTO: 
PURIFIERS, CONDENSERS, SCRUBBERS, HYDRAULIC MAINS, AND ALL KINDS OF GAS APPARATUS. 


WROUGHT-IRON ROOFS, BRIDGES, GIRDERS, ETC 
STEAM, HOT WATER, AND RANGE BOILERS, TANKS, CISTERNS, BOATS, 
AND ALL KINDS OF WROUGHT-IRON WORK. 
Drawings, Specifications, and Estimates supplied on application. 
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“GAS PURIFICATION 


OXIDE OF IRON. | 
GAS PURIFICATION & CHEMICAL Co. Lonren, 


| PALMERSTON BUILDINGS, OLD BROAD STREET, LONDON, E.C. 
JOHN WM. O'NEILL, Managing Director. 


| THE WIGAN COAL & IRON COMPANY, 


LIMITED, 
District Orrice: 97, NEW STREET, BIRMINGHAM; Acenr: W. M‘GOWAN, 


Supply the Best Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, &c. 


N.B.—The Wigan Coal and Iron Company, Limited, are exclusive owners of the well-known 
. AIGH HALT: AND KIRKLESS HALL GAS COAL COLLIERIES. 


GAS COAL. GAS COAL, GAS COAL. 


HOYLAND SILKSTONE COLLIERIES, 


Near BARNSLEY. 


This Company is now in a position to raise 2000 tons per day of REAL OLD SILKSTONE GAS COAL. 
_ The quality of this Coal for Gas purposes, if equalled, is not excelled by any on record, and the Coke competes successfully with best 
Durham.”’—See Mining Journal, Aug. 11, 1877. 
Prices quoted to any Railway Station, or F.O.B, Hull, Grimsby, Goole, Keadby, Liverpool, and Fleetwood. 
Full particulars will be sent on application to above address. 


SAMUEL CUTLER & SONS, : 
CONTRACTORS FOR GAS & WATER WORKS, GENERAL ENGINEERS, IRONFOUNDERS & MANUFACTURERS OF 


GASHOLDERS, TANES, PURIFIERS, 
SCRUBBERS, VALVES, EXHAUSTERS, IRON ROOFS, BRIDGES, BOILERS, AND GENERAL CAST AND WROUGHT IRON WORKS. 


8. C. & Sons undertake the entire erection of New, or Remodelling of existing Gas-Works in any part of the World, including small Works for MANSIONS, 
FACTORIES, &c., or Works of the largest extent (are now constructing the largest Gasholder yet erected); also the supplying and laying of MAINS. 

They make a speciality of supplying every requisite whatever for Gas-Works, keeping in Stock what are most in request. WOOD SIEVES for Purifiers 
and Scrubbers, of a superior make. 

SPECIAL CASTINGS to Drawing or Pattern at Shortest Notice. 


Manufacturers of MORRIS & CUTLER’S PATENT CONDENSER & CUTLER’S PATENT GAS-WASHER. 


DESCRIPTION OF MORRIS & CUTLER’S PATENT CONDENSER.—The Condenser may consist of pipes arranged in tiers, or in any other form most convenient to 
the site available, each tier being connected with special connections, and containing within same either one or more coils of smaller pipe through which water is passed, bein 
supplied from any convenient source of supply, the water passing in an opposite direction to the gas, so that the coldest water is at the gas outlet. The power of the Condenser 
can be regulated precisely in proportion to the quantity of water allowed to pass through, which is not in any way contaminated, but simply heaed by the hot gas, and advantage 
can be taken of its being at a high level to carry it to a high-level cistern, from whence it can be used for supply to boiler or any other purpose. The Condenser itself may form 
the support for a high-level cistern. By an arrangement of valves the water may be shut off, and an air orifice opened, when air will pass through instead of water, or both air and 
water can be shut off. The power of the Condenser is, therefore, entirely under control. The Condenser may be seen in operation at the Brentford Gas-Works. 


Por further Particulars, apply to Mr. F. MORRIS, GAS-WORKS, BRENTFORD, or to 
8. CUTLER & SONS, PROVIDENCE WORKS, MILLWALL (Near the Steamboat Pier), LONDON, E. 


| GOLDSMITH’S PATENT SIGHT WATER-LINE INDICATING GAS-METER. 


MANUFACTURED BY GUEST AND CHRIMES, 
7) = 


FOUNDRY AND GENERAL BRASS WORKS, fj == 
AND 85, SOUTHWARK ST., LONDON, 5.E. = 








37 aber cela sakcbangiae 










































Fig. 1 is a Meter with front removed to show the jf 
arrangement and connection of the Indicator and Valve. 

Fig. 2 is front view of Index, with cover up. 

The principal object of this invention is to render | 
the water-line in the reservoir at all times visible. It 
will be seen, by reference to the illustrations, that this 
is accomplished in the following manner :—On the |} 
dial are the words “‘Open”’ and “Shut,” and attached 
to the float is the pointer G, which rises and falls with [j 
the water-line in the reservoir. If the pointer is at poe 
Open,” it shows that the valve is open, and that the || 
reservoir is full. If it is at “Shut,” it shows that the 
reservoir is empty, and that the gas will be shut off, __|{/ 

The following apvanTaGes will be obvious :— 

1, The Inspector can see at a glance if the Meter |} 

i requires water. 

2. No more water than is required need be added, 

Wil Ni and therefore no water has to run out. 

og itl Mw = 8 pm 3. The Meter Inspector will be spared a great || 
. deal of his most objectionable work, and he |} 

| | will save a great deal of time and trouble. j a 
t MN ! 
bie ‘f bel IW 


4, The consumer will not always have to be asked 
‘ iii. for water, nor penn = to endure “4 un- ! HUA Mf 
pleasant smell cau y waste water being pq ¢_-ruree-light Index, Half ‘ 
FIG. 1.—Three-light Meter, One-sixth Size. run out. ig x Bise 
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GEORGE ORME & CO., 
ATLAS METER-WORKS, OLDHAM, 


MANUFACTURERS OF 


WET AND DRY GAS-METERS, 
STATION-METERS, GOVERNORS, 
PRESSURE AND EXHAUST REGISTERS, 


LAMP-METERS IN CAST-IRON BOXES, 
And every Description of Gas Apparatus. 





JAMES MILNE & SON, 
GAS ENGINEEBS, 
Gas-Meter, Gas Apparatus, and Gas-Fittings Manufacturers, 
EDINBURGH, a» 
2, KING EDWARD STREET, 
NEWGATE STREET, LONDON. 
Meter Works in Londgn—2, CROSS STREET, WILDERNESS ROW, E.C. 





STATION-METERS GOVERNORS, CONSUMERS METERS, GAS LUSTRES, 
CHANDELIERS, BRACKETS, &c., 
And every uescription of Gas-Fittings and Gas Apparatus. 





J.&% J. BRADDOCK, 


GAS ENGINEERS, 
GLOBE METER-WORKS, OLDHAM, 


MANUFACTURERS OF 


WET & DRY CONSUMERS GAS-METERS, 
OF THE HIGHEST EXCELLENCE ONLY; 
ALSO LICENSEES AND MANUFACTURERS OF 


WARNER & COWAN’S PATENT SELF-REGULATING GAS-METERS; 


ROUND STATION-METERS, 
ON CAST-IRON STANDS. 








~—T 
= LT 
rr) comniaiaanenteeneeeae 


tl Sear 





SQUARE STATION-ME TERS, 
WITH PLANED JOINTS. 
GOVERNORS, GAUGES, INDICATORS, MAIN COOKS, &c. 
GAS COOKING APPARATUS. 
Home and Foreign Orders promptly attended to. 
All Sizes of CONSUMERS METERS, STATION-METERS, and GOVERNORS generally in Stock. 
Orders almost invariably despatched on the day of receipt. 
TERMS, &0. ON APPLICATION. 





C. & W. WALKER’S 
WOOD PURIFIER SIRVES, 


Which have now been used for fifteen years, 


advantages and durability fully established. Ther ai ~ — 4 
entirely by steam — ery in very large quantities at 
the most moderate cos 





MIDLAND IRON-WORKS, 
DONNINGTON, Nan NEWPORT, SHROPSHIRE, 
FINSBURY CIRCUS, LONDON. 





ESTABLISHED IN 1860, 


BENJAMIN CARPENTER, 


THE ORIGINAL MANUFACTURER OF 
THE IMPROVED 


woonpd SIEVES 
GAS PURIFIERS & SCRUBBERS. 


PROVIDENCE WORKS, 
22, HERMES STREET, PENTONVILLE ROAD, 
LONDON, N. 


The Dunston Engine Works Co., 


GATESHEAD-UPON-TYNE. 
Are the Sole Manufacturers of 
Archer's Patent Hoists, 


AL80 OF 
Archer’s Patent Stone Breaker, 
AND OF 
Archer’s Patent Ore Crusher & Pulveriser, 


The last-named Machine (without the Pulveriser) makes 
the best and most durable Coke Breaker. 











“Barweie's IMPROVED SYSTEMS 


OF CAS LICHTINC. 


KA ra 
Y) szceeblet— \) ezkes, 


BIRMINGHAM. 











GRIRDROD’ S PATENT 
PORTABLE PIPE SCREWING 
MACHINE, 


For 1 in., 1} in., 14 in., and 
2in. Gas Threads, complete 
£7 10s. 

In use at the chief gas- 
works, and giving great 
a tisfaction. 

For other useful goods, see 
Bailey’s ** Illustrated Inven- 
tions,” post free 3s. 6d.; 
gratis to ledger customers. 


W. H.BAILEY & CO., -a\ 


Brassfounders, Gauge He 

Injector and Tool Makers, Sip 

ALBion Works, SALFORD, 
LANCASHIRE. 





Gold Medal Awarded, Paris Exhibition, 1878, 


THOMAS TURTON 
AND SONS, 


SHEAF AND SPRING WORKS, 
SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS, 
STEEL OF ALL DESCRIPTIONS, 
SCREW STOCKS, TAPS, AND DIES, SPANNERS, 
RATCHET BRACES, LIFTING-JACKS, 
ANVILS, VICES, 

AND ENGINEERS TOOLS GENERALLY. 
LONDON OFFICE: 

90. CANNON STREET, E.C. 
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AN ENGINE WHICH WORKS WITHOUT A BOILER OR STEAM 


AVERAGE WEEKLY DELIVERY 

The durability (INCLUDING CONTINENTAL) y a Over 1900 al- 
repo 5 Oe cd 
is now established -_~ = f/ \Y Qx Testimonials from 
byexperience, one J a: |i 1 if NY (j = Users, ineluding 
of them having ig 7 } ti / yen es 
: mpl a, Pam. Ie = 4 of Science, an 
— ae wand =. ep es VG v others, on appli- 
day at the Hinck- "? \ = =< IS cation to the ma- 

ley Gas - Works : ' = Ia \ —S kers. 
for over Twelve = " No trouble with 
months without = = se Coal, Ashes, 
=—— = | \\ Smoke, Insurance, 


any expenditure Water, or con- 
for repair; this Ni stant attendance. 
being equal to < ee) ‘te No Glands to 
about 24 years == NOMI ors. [_Z = pack, or Water 
: _~ = Tit a , Gaugesand Steam 

k. = 4 
average wor ; - ' SSS SS 2 —! —— Gauges to watch. 


FALRNE! 





START T A MOMENT’S NOTICE. 


THE “OTTO” SILENT GAS-ENGINE. 


(Otto and Crossley’s Patents, 1876 and 1877,) 


THEY ARE USED FOR ALL KINDS OF PURPOSES, CHIEFLY FOR EXHAUSTERS, SCRUBBERS, & PUMPS. 


DELIVERED MIN 
{NOMINAL HORSE POWER } 1 2 331 6 8 12 36 | OFFERED. pa A 


i" 
WANCHESTER. SIZES | maXIMUM HORSE POWER } li 2} 4 9 12 18 24 oe 
PRIGES INCLUDE CAST-IRON STAND, TURWED FLY-WHEEL, AND DRIVING PULLEY; WATER-VESSEL, SEVERAL DUPLICATES, AND GAS-FITTINGS (EXCEPTING METER AND PIPES), 


sean. CROSSLEY BROTHERS, w,cuc2"itas.20 


@. Marlbro’ St., Gloster St. 
MANCHESTER. 


THE NEW GAS COOKER. 
40 PER CENT. OF GAS SAVED. 


“No. A510 same as our No. A152, 
But Linep with Patent Non-Conpuctor. 
Will Roast, Bake, and Fry, and with Three Burners for Boiling. 
SIZE. 
Outside—30in. high, 20in. wide, 20in. deep. 
Inside—193in. ,, Idin. ,, 17in. ,, 
: ; , £4 14s. 6d, 











Price 
No. A500. 


Linep with Patent Non-Conpuctor. 
Is fitted with Roasting and Baking Oven and Four Burners for Boiling. 


SIZE. 


r be il i or a Hig high, 20in. wide, 19in. deep. 

Oe “@. 2 nside—30in. ,, 16in. ,, 17in. ,, 
= a a Price Hot P wer by _— £7108. 04. 
i 


ai A, 
] 
No. A505. 


Same as with Roasting and Baking Oven, a Broiler or Toaster, a Chop Griller, a 
Hot Water Boiler, and Three Burners for Boiling. 
Hot Plate—26in. by 24in. 
Price ° ; . : . £9 15s. Od. 


These Cookers are jacketed, on the sides, top, and door, with a new and very 
efficient non-conducting material, by the use of which a saving of gas to the 


extent of 40 per cent. is effected. 
Gas Companies who are selling or hiring stoves should see these stoves. 


Catalogues and particulars on application to 


JOHN WRIGHT & (O0., ESSEX WORKS, BROAD STREET, BIRMINGHAM. 


_ (155a, Upper Thames Street, 
London Warehouses: 1, Little Bush Lane. 








- 
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TANGYE BROTHERS AND HOLMAN, 





CORNWALL HOUSE, 35, QU 





EEN VICTORIA STREET, LONDON, E 


(LATHE OF 10, LAURENCE POUNTNEY LANE.) 





| , \ F-SEALING RETORT-LIDS, 
oe we SULuAW's PATENT ECCENTRIC. ZASTENINGS, 
hm = cuos Catches, and New Self-Adjusting Cross-Bars. 


's TR a 
ae 


Instantaneous Sealing effected. 





No Duplicate Lids required. 


Holman’s New Self-Sustaining Cross-Bar ensures freedom of Joint, and maintains parallel position of the Lids. 
Since their introduction in 1869, these Patent Retort-Lids have been thoroughly tested, being now in use in nearly all the principal Gas-Works in 


London and the Provinces. 


T, B. and H. are now making the “Morton’s Self-Sealing Lid” of the SAME FORM OR 
SECTION AS THE RETORT (see Illustrations above), as well as bringing the Mouthpiece 
from the D or Oval at back to Circular in front, as heretofore. 

D and Oval Morton’s Lids are working satisfactorily both in this country, on the 


Continent, and in the United States of America. 


by the foliowing Gas-Works :— 


Among others they have been adopted 


The Gaslight Company’s Works, Fulham; Ditto, Bromley-by-Bow; Ditto, King’s Cross; Ditto, Shoreditch. 
And also in the Gas-Works at Richmond, Maidstone, Gloucester, Glasgow, Portsea, Roubaix (France), The Hague (Holland 





HUNT’S PATENT EQUILIBRIUM CAS-GOVERNOR. 


In this Governor a Throttle-Valve is substituted for the ordi- 
nary suspended Cone, all external communications being avoided 
by placing the Lever or Badius Arm (shown in the draw- 

ing) inside the Valve-Chamber upon the Disc. The Disc is car- 

upon steel centres, upon which it is accurately balanced and 
turns freely, The friction in working is thereby reduced to a 
minimum, This Governor is extremely sensitive to alterations 
of inlet or outlet pressure, and renders a large actuating holder 
unnecessary. 


The principal advantages of this arrangement over the ordi- 
nary form of Governor are as follows:— 


Its sensitive action prevents oscillation. 


It is self-adjusting—é.e., it maintains a steady pressure under 
variations of inlet pressure ora fluctuating consumption. 


The inlet to Gasholder being contracted to the smallest pos- 
sible dimensions, all danger from lenkage through insufficiency 
of seal, tilting, &c., is entirely avoided, 


The valve portion being separate from the holder, it can be 
handled and fixed like an ordinary Slide-Vaive direct in the 
main; and the holder can be placed at an convenient distance 
immediately above it. The cost is thus materially reduced, and 
the inconvenience of heavy lifts done away with. 


There a18 no working parte likely to got out of order. 





These Governors have been adopted by many leading Gas 
Companies, among whom are the following:— 

The Gaslight and Coke Co. (9), The London Gas Co. (3), and 
at Abergavenny, Arundel, Birmingham, Cannes (France), 
Devonport, Dursley, Exeter, Guernsey, Halesowen, Mentone 
(France), Monmouth, Neweastle-on-Tyne, Oxford, Plymouth, 
Rochdale, Windsor, &c. 





TESTIMONIAL, 
The Gaslight and Coke Company, 
9, Water Street, New Bridge Street, 
Blackfriars, E.C., Feb. 27, 1876, 
Messns. TANGYE BrotHers AND Hotman, 
Gentlemen,—The two 24-inch and three 86-inch Hunt's 
Equilibrium Governors supplied by you, and fixed in the valve- 
rooms at Whitechapel, Goswell Road, and Blackfriars, are 
working very satisfactorily. 
Yours traly, 
(Signed) Joun Jomnson. 





PRICES AND FULL PARTICULARS ON APPLICATION. 














Diameter | Diameter | ie of 

os + of a Water Reauced 
a ate Pi 

Cylinder. Cylinder. | | Stroke, fi. ——% — 
3 mil 9 | 450 | £16 
4 2 9 815 18 
5* te: ae 1,250* 21 
5* o 12 | 1,830* 22 10 
4 | = | B 8,250 25 
6* 4 | 2 3,250* 30 
5 & | 5,070 32 10 
7° 5 12 5,070* 40 
6 6 12 | 7,830 49 
8* 6 | 12 | 7,330* 50 
7 7 i 9,750 50 
10* 7 12 9,750* 65 
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In use in a Hundred Gas-Works in the United 
Kingdom for Pamping Ammoniacal Liquor, Water, 
or Tar, 





Messrs. Burt, Boulton, and Haywood, Manufac- 
turing Chemists, have over rorry “ Special” Steam- 
Pumps in use at their several large Tar-Works. 





Two Hundred Sizes made. Those in Table oppo- 
site are the leading Sizes for use in Gas-Works and 
Chemical Works. 


* These Sizes being usually selected for pumping Tar and Liquor, are always in stock, or nearly ready, fitted with all pump details in iron, and extra length distance-piece between 
steam and pump cylinder, at a small extra cost. 


TANGYE’S HIGH-PRESSURE AND CONDENSING STEAM-ENGINES; ‘CORNISH, VERTICAL, & TUBULAR BOILERS ; 
HYDRAULIC AND SCREW LIFTING-JACKS, CRABS, PULLEY-BLOCKS, &c. 


FULL PARTICULARS, ESTIMATES, 


CATALOGUES, ETC., ON APPLICATION. 








THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. (July 8, 1879. 










PATENT DRY GAS-METERS, 


The latter being the Highest Medal awarded for 
Dry Gas-Meters bw the Imperial Commissioners for the 
Universal Exhibition, Paris, 1867. 


THOMAS GLOVER & CO., 
DRY GAS-METER MANUFACTURERS, 
214 to 222, ST. JOHN STREET, CLERKENWELL GREEN, 
LONDON, E.C. 


THOMAS GLOVER & CO.’S PATENT DRY GAS-METERS. 


Ist, Are a remedy for all the defects of Wet Meters; 
2nd, Are suitable for all climates, whether hot or cold; 
3rd, Incur no loss of Gas by evaporation ; 
, Cannot become fixed by frost, however severe; 
5th, Are the most accurate and unvarying measurers of Gas; 
6th, Prevent jumping or unexpected extinction of the Lights; 
7th, May be fixed either above or below the level of the Lights; 
, Cannot be tampered with, without visibly damaging the outer case; 
9th, Will last much longer than Wet Meters; 
10th, Will not cost more than one-half for repair that Wet or Water Meters do; 
Are upheld for five years without charge. 


WILLIAM PARKINSON anp CO., 


i La (ESTABLISHED 1816,) 
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PRESSURE REGISTERS, EXPERIMENTAL APPARATUS, GAUGES, WATER-METERS, &. 


HUNT'S PATENT IMPROVED COMPENSATING METER. 


















In this Meter, the action of the measuring- 1 Fo Th The Meter has been critically tested, and 
i OOOO tioe most favourably reported upon by official Meter 
drum is reversed. By this arrangement an eo y p 
po S aa Inspectors in London and Birmingham. 


improvement is effected in the registration at 
W. PARKINSON and CO. have made 


high speeds, which, in many tests, has not 
‘ ' , arrangements for the manufacture of these 
varied from the smallest light to three times “aii . 
Meters, both in tin and cast-iron cases, and for 


the capacity of the meter. It works equally 





the alteration of old ones to this principle, 
well under all pressures, The range of error 






which is confidently recommended as possessing 


between the high and low line is much smaller every quality that can be desired by Gas Com- 


TONS ye i af Se et,” a tt panies, Corporations, or Private Consumers. 


COTTACE LANE, CITY ROAD, LONDON, £.C. 
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Circular to Gas Companies, 


TELEGRAPHIC news from America tells us that Mr. Edison has 
devised a dynamometer, by means of which he is able to calcu- 
late the exact amount of force required to give a certain 
quantity of light by the use of electric machines. By the aid 
of this instrument, we are told, he has determined that one- 
sixth of a horse power is sufficient to produce an electric light, 
of what intensity we are not informed. The telegram further 
expresses Mr. Edison’s confident opinion that the successful 
use of electricity for the production of domestic light is now 
decided ; but he admits that a great mass of details have to be 
worked out before his system can be brought into operation. 
This is a wide admission, and we may calmly await the work- 
ing out of these details, which, in our opinion, will probably 
occupy Mr. Edison for the remainder of his life. Presumably 
Mr. Edison still adheres to platinum poles for the production 
of the light, and it seems that he has satisfied himself that the 
metal may be obtained in large quantities at a comparatively 
cheap rate. Our present supplies come mainly from Russia ; 
but, if we remember rightly, a few years ago it was reported 
that large deposits had been found in California. It is from 
this latter source, probably, that Mr. Edison proposes to obtain 
his supplies. 

Mr. Edison has now filed the specification of a third patent 
for the United Kingdom. It includes details of what we may 
call his burner, which, up to a certain point, is not novel. He 
continues his system of winding round a cylinder of lime a 
strip of platinum foil, which is to be covered by a pyro- 
insulating material, the description of which is somewhat 
curious. For example, he professes to take the metals 
“serium, zirconium, calcium, magnesium, or other metal or 
material which will not be injured by a high degree of heat,” 
and, dissolving them in acids, dip his strips of foil in the 
solution, and then expose them to an intense heat, by which they 





become coated with a layer of the oxide of the metal. This 
looks all very well upon paper, but probably no one knows 
better than Mr. Edison himself that his “ pyro-insulation” is mere 
moonshine. Lime, for example, deposited in the way described, 
would speedily peel off, leaving the platinum bare. A better 
plan proposed by Mr. Edison is, to put layers of his “ pyro- 
insulator” between the coils of his spiral burner, in which 
position the material might be expected to last. The patents 
propose that from a central position iron tubes should be 
taken, carrying within them an electric cable consisting of 
several strands of copper wire. From these a single wire will 
be taken into the basement of each house, and from this, small 
wires will run into the apartments, wherever the light is 
required. Each light is to be furnished with a switch, which 
will act in much the same way as a gas-tap. When every 
switch is turned off, it is expected that the steam motor will 
nearly cease to operate, and hence a great loss of power will 
be obviated. All this looks extremely pretty; but, as Mr. 
Edison himself admits, a great mass of detail will have to be 
worked out before the electric light can ever be adapted for 
domestic use. 

Our readers will see in another column a letter from Mr. W. 
Livesey, in reply to the remarks of Mr. Warner at the recent 
meeting of the British Association of Gas Managers, relative 
to the action taken by the Gas and Water Companies Associa- 
tion respecting the applications of Gas Companies for powers 
to supply the electric light. It was always a moot question 
with us whether or not the thirty-four Gas Companies should 
proceed with the clauses intended to empower them to 
“supply” the electric light. It is quite true that no one of 
them knew exactly what they wanted; that is to say, they 
were unacquainted with any details which would have en- 
abled them to carry into effect the powers they asked for. 
The electric light is so recent a novelty, and so little is known 
about the best modes of using it for public illumination, while 
absolutely nothing is known of the possibility of applying it 
for domestic use, that, under the circumstances, it certainly 
seemed premature for Gas Companies to apply for powers 
which they would not have known how to exercise. And yet 
there was some reason in the applications. It was like taking 
the bull by the horns, and announcing an intention to sup- 
ply the new light wherever it might be found convenient 
and profitable to employ it. The report of Dr. Playfair’s 
Committee shows clearly that the action taken by the Gas 
and Water Companies Association was correct. Itis admitted 
that our present knowledge of the electric light does not 
justify any legislation on the matter, and that we must wait 
for a much more extended development of the system before 
Parliament can confer any exclusive powers to supply the 
new illuminant. 

There was a large sale of shares in the Brighton and Hove 
Gas Company on Wednesday last at the London Auction 
Mart. They were £20 shares, fully paid, entitled to, and, of 
course, receiving seven per cent. dividend, and were sold with 
the dividend accrued up to June last. The prices ranged 
from 25} to 243. It is clear that the public lose no con. 
fidence in gas investments. That there is no fear of the com- 
petition of the electric light, even in the Metropolis, is shown 
by a recent rise in the “ A” stock of the Chartered Company 
which now touches 179—181. This stock will no doubt gx 
up to past rates, and fetch a considerably advanced price 
We thought the price would have been affected by the large 
quantity of stock thrown on the market; but our fears, we 
are happy to find, have not been justified by the result. 

All our readers know the principles on which we have 
always advocated that Corporation gas undertakings should 
be managed. It is, that they should be so conducted that al 
net income over expenditure should be applied in reductior 
of the price of gas. This is obviously what the Lord Chie! 
Justice had in his mind when, in delivering judgment, on th 
application of the Birmingham Corporation to set aside thi 
award of the Umpire in the arbitration case between them 
and the West Bromwich Improvement Commissioners, h« 
remarked that the business of a Corporation is not to make : 
profit. They have to supply consumers on the cheapest term: 
possible, and “if a profit is made, it is pointed out how it is t 
“be applied.” We rely on the words, “the cheapest term: 
“ possible,” and, applying them to the Corporation of Salford 
we may repeat the remark made last week, that the consumer: 
in that borough might be supplied at a much lower rate thar 
will obtain when the twopence reduction is made. The ga: 
undertaking of the Corporation at the present time is, and ha: 
been for the past few years, increasingly profitable, and, ir 
our opinion, the profits belong to those who take and pay foi 
the gas. We do not forget that repeated reductions have beer 
made during this period. We are aware that our opinion 
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are not fully accepted in this country, but they are well 
understood in Scotland, where the gas undertaking of almost 
every Local Authority is conducted upon the principles we 
advocate. We have nothing to retract from the observations 
made in our last issue respecting the reduction in the price 
of gas in Salford. A small calculation will show that if the 
Corporation would forego a good part of the profits they 
now set aside in aid of rates, the reduction might have been 
twice as much, and still some profit have been realized. 

The Corporation of Swansea seem determined not to be on 
good terms with the Gas Company. A bill amounting to 
about £60 has been owing from the former to the latter since 
1876, and repeated applications for payment of the money 
have brought neither reply nor cash. Under these cireum- 
stances, the Gas Company took the unusual, and we will not 
say legal step of withholding the payment of rates due, until 
their own debt was satisfied. The consequence was the 
immediate issue of a summons, by whose authority seems 
doubtful. The Mayor distinctly requested that no summons 
should be issued, and the Town Clerk denics that the proceed- 
ings were taken with his sanction; but at this point the 
evidence is somewhat foggy. The moral appears to be that 
Gas Companies, when dealing with Corporations, especially 
those like that of Swansea, should act with them the same as 
with an ordinary consumer, and demand immediate payment 
at the risk of the cutting off of the gas supply. That Corpo- 
rations can be as high-handed as Gas Companies is shown by 
the proceedings in this case, in which a summons was issued 
for a rate that was only due on the day the summons was 
taken ont. We are happy to say there are not in the 
kingdom many Corporations like that of Swansea, and there- 
fore we do not know that these proceedings offer much 
instruction. 

The Dublin Gas Bill has gone up to the Lords with the 
expressions which will clearly allow the Gas Company to 
purvey the electric light, if it should ever be deemed desirable 
in such a city as Dublin. It is one of the last places in the 
world in which we think the clectric light is likely to be 
desired. There are public spaces and squares which might 
be illuminated, but at the present time nobody frequents 
them after dark, and probably few would do so if the electric 
light were installed in their midst. However, the Gas Com- 
pany, so far, have acquired the power to furnish the electric 
light, but it is not an exclusive power. The Corporation may 
at any time set up the new light in the public thoroughfares, 
without letor hindrance; but we know that they will do nothing 
of the kind. hey act purely and simply on the dog-in-the- 
manger principle. They will do nothing themselves, and, if 
they can help it, will not allow the Gas Company to do any- 
thing. This is written with a knowledge that before these 
lines meet the reader’s eye, the Bill will be before the House 
of Lords. Sir Arthur Guinness appears to have done his best 
to prompt Karl Redesdale, so as to induce him to reject the 
clause which indirectly gives the Company power to supply 
the electric light; but the words of the Act of 1866. still 
remain, and, unless we are greatly mistaken, they will, as 
they stand, justify the Company in employing any new mode 
of lighting which may seem fit to them. The Bill, as has 
been said, went before the Lords yesterday, and in all proba- 
bility will pass in its present shape. 

The Liverpool Lighting Bill has passed a Commons Com- 
mittee, with an amended preamble and certain amended 
clauses. This Bill is one of the most important that has been 
introduced this session. It was originally intended to give 
the Corporation of Liverpool power to supply the electric 
light without limit all over their area; but the Committee 
have so far restricted them that they can only use the light 
“for the purposes of experiment for a limited period, but not 
“for the purposes of profit.” So far so good. The Corpora- 
tion could, without asking for any parliamentary powers, have 
supplied the electric light to all their private and public 
places, such as St. George’s Hall, St. George’s Square, the 
Market, &c.; but their aim extended beyond this. They 
wished to be placed in a position to furnish the light to places 
of public resort, such as the Prince’s Theatre, and also to 
illuminate the Lime Street Railway Station. To this ex- 
tension of Corporation powers the Gas Company naturally 
object, and, as the Bill now stands, opposition will very 
properly be made in the Lords, the result of which, of course, 
we cannot anticipate. The intention of the Corporation 
obviously is to trench upon the dominion of the Gas Com- 
pany. ‘They will, if the Bill be passed as it at present stands, 
obtain power to make an experiment which is to bring them 
no profit ; but their real aim, as intimated above, is to supply 
the light to theatres, railway stations, and other places of 
public resort, The Gas Company cannot sit still and see 








their ground thus wrested from them. Therefore the Bill 
will be opposed in the Lords, and although we are precluded 
from expressing any opinion as to the result, we con- 
fidently expect that it will be rejected in its entirety. 
The Liverpool United Gas Company have not, like many 
other Gas Companies, sought power to use the electric light, 
but they naturally look askance at any powers which may 
be granted to the Corporation, and which may interfere 
with their business. Thus they are entirely opposed to the 
provisions of this amended Bill, which, if it should be carried, 
may militate against their interests. The Company suspect 
that the Corporation contemplate a serious attack, It is true 
that the purchase clauses have been struck out, but the Gas 
Company are perfectly right in opposing any measure which 
they conceive will tend to interfere with their profits. We 
shall watch with much interest the progress of this and the 
Dublin Bill, feeling well assured that the Gas Companies con- 
cerned need have no apprehension that their profits will be 
injuriously affected. Perhaps it ought to be mentioned that 
the Liverpool Corporation only seek power to borrow £50,000, 
which they can easily expend in a very short time in making 
experiments with the electric light. 

The Corporation of Norwich seem determined to make an 
effort to acquire the undertaking of the British Gaslight 
Company. They are hardly conscious of the difficulties which 
lie in their way unless they make terms with the Company 
previous to applying to Parliament. There is, we believe, no 
instance on record of a Gas Company being the victim of a 
purely compulsory purchase. Now, the British Company have 
distinctly announced their intention to hold fast by their 
property, and we know they will persistently adhere to that 
resolution. The Corporation of Norwich, therefore, if they 
should have the temerity to go to Parliament, will have to 
face a most determined opposition, the result of which will, 
we think, be their utter discomfiture. They should be content 
for the present with the reduction of price which the Company 
have granted, and wait patiently for further reductions, which 
are sure to follow. 

We continue our notice of the papers read at the meeting 
of the British Association of Gas Managers at Newcastle. 
The paper of Mr. Sandeman, of Newcastle-on-Tyne, on 
“ Economy in the Manufacture of Concrete,” with reference 
to the construction of gasholder-tanks, we must leave to the 
consideration of those engaged in the works specially referred 
to. On this matter we cannot pretend to give an opinion. 
Much useful information was contributed in the course of the 
discussion which followed the reading of the paper, a full 
report of which will be found in another column. It is 
generally supposed that cement contracts on solidifying. 
Probably closer observation will show, as pointed out by the 
President, that expansion takes place, in either case leading 
to cracks; but when it is once settled whether cracks are 
caused by expansion or by contraction, due allowances may 
be made for either of these, and thereby all accidents avoided. 
It will be seen that a good deal of experience has now been 
gained in the erection of concrete structures, and we think 
they will come more and more into favour. Engineers, we 
fancy, will soon get over the backing difficulty, and then all 
that is necessary will have been accomplished. Of course, 
every one will agree with Mr. Hunter that there are cases 
under which a brick tank may be cheaper than one of con- 
crete; but, as a rule, this is not the case. Mr. Sandeman 
deserved the hearty thanks of the meeting for bringing so 
important a question under their notice, and dealing with it 
in such an effective manner. 

Mr. Wright’s new form of cooler is a promising arrange- 
ment of apparatus which is credited with many good qualities, 
not the least of which is the fact stated, that, by its means, 
naphthaline can be kept out of the mains. It is to be regretted 
that uniformity of opinion does not exist among the profession 
as to the best form of condenser to be used, nor as to the 
temperature to which gas should be reduced in the process of 
condensation. On these points much valuable information 
was furnished by different speakers in the course of the dis- 
cussion. The remarks of the President were very pertinent. 
Close and continuous observation with different forms of appa- 
ratus are highly desirable. 

The lecture by Professor G. A. Lebour, F.G.S., &c., entitled 
“ Practical Notes on Coal and Coal Getting,” though possess- 
ing nothing of special interest to managers, as gas makers, 
formed nevertheless a valuable contribution to the proceedings 
of the meeting. A gas manager is now expected to be an all- 
instructed man, and to be especially learned about the staple 
which he uses. The lecturer gives some useful information of 
a rather elementary sort, to which his audience appeared to 
listen with pleasure. 
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Some re-arrangement of the gas-testing stations of the 
Metropolis is, with the sanction of the Referees, about to be 
made, mainly, we believe, at the instigation of the Corpora- 
tion of the City of London. The stations at Beckton and 
Friendly Place will be discontinued, and in their stead will be 
substituted three testing-stations within the limits of the City. 
It has long been the contention of the Corporation of London 
that gas should be tested where it is consumed, and to this, 
we suppose, the Chartered Company have agreed. 

In another column will be found an abstract of the Quar- 
terly Report of the Chief Gas Examiner appointed by the 
Board of Trade, which shows, as usual, that the Metropolitan 
Gas Companies under his purview continue faithfully to fulfil 
the obligations imposed upon them by the several Acts of Par- 
liament. The average illuminating power was considerably 
in excess of the requirements of the Acts, and in no case was 
the presence of sulphuretted hydrogen reported. As regards 
the impurities of “sulphur” and ammonia, the report shows 
that the Instructions of the Referees had been fully carried 
out, the amounts being, in every case, far below the quan- 
tities permitted. 

It is generally believed that a gasholder will not explode, nor 
will it, if filled with gas only. But a recent accident at Dart- 
ford seems to show that under some circumstances a real 
explosion may take place in a holder. We must wait for 
further details and some explanation before an opinion can be 
arrived at ; but it seems clear that the contents of a new holder, 
said to have been in use for only a week, became ignited, 
with most disastrous results. The holder and tank were com- 
pletely wrecked, and much damage was done to the works and 
the Manager’s house. If any large quantity of air had gained 
access to the holder, it must have been discovered by a want 
of illuminating power in the gas. A strongly explosive mix- 
ture of gas and air gives very little light. The explosion 
occurred in the night, when only street-lamps are burning, and 
perhaps a want of power in them was not observed. [Since the 
above was written, we learn that the accident was caused by 
the bursting of the gasholder-tank, and the gas in the holder 
becoming ignited, both tank and holder were destroyed. | 

A steam roller has been at work again crushing gas-mains, 
this time at Croydon. The escaping gas, of course, made its 
way into some houses, and the mixture of gas and air coming 
in contact with a kitchen fire, an explosion resulted, which 
nearly destroyed two houses. Local Authorities must see 
that their rollers are not unnecessarily heavy. They may do 
their work of crushing-in granite or gravel without being so 
ponderous as to make their weight felt a foot or two below 
the surface. 








REDUCTION IN THE Price or Gas at Warrsy.—At the monthly meeting 
of the bate yd Local Board, on the 1st inst., a letter was read from the 
Directors of the Whitby Gas Company, stating that they had decided to 
— _ price of gas to private consumers from 5s. to 4s. 9d. per 1000 
cubic feet. 


Gas ExpLosion at Croypon.—About ten o’clock on Thurssday morning 
last, as a steam roller was passing along Church Street West, Croydon, 
where a new sewer has been recently constructed, and there has been a 
considerable displacement of earth, the weight of the roller caused a frac- 
ture of the gas-main. The gas made its way into two adjacent houses, 
and, —— ignited by a fire, an explosion followed. The floors of the 
front rooms of both houses were blown up and the walls terribly wrecked, 
the window-sashes and curtains being blown across the road. No one was 
seriously injured, though several of the inmates of the two houses had 
very narrow escapes. 


BurstTincG or A REsERvorR aT THE LANCASTER CoRPORATION WaTER- 
Works.—Owing to the excessive rain, the water at the reservoir works at 
Abbeystead, connected with the water supply of the Lancaster Corpora- 
tion, rose so rapidly on Wednesday morning last that one side of the 
coffer-dam gave way. A breach was made in the dam to the extent of 
about 30 feet, and the water rushed out in immense volumes, stones 
weighing from one to three tons being drawn out of their foundations, 
and piles and other timber being carried away in large quantities. A fish- 
pass connected with the weir was destroyed, and a footbridge just below 
the compensation reservoir in course of construction was demolished. 
The new portion of the works escaped injury. The Engineer (Mr. 
Mansergh) inspected the reservoir on Thursday, and will report to the 
Corporation. 


EXPLOSION aT THE Dartrrorp Gas-WorKs.—On Tuesday night last, 
shortly after 11 o’clock, an explosion of gas occurred at the Dartford Gas- 
Works, causing the destruction of the new gasholder, recently erected for 
the Company by Messrs. Horton, of Birmingham, at a cost of about £5000. 
The capacity of the holder was 100,000 cubic feet, and at the time of the 
explosion it contained upwards of 50,000 feet of gas. It had only beena 
week in use, ‘The house of Mr. W. P. Mills, the Company’s Manager, 
was deluged with the water from the tank, and the inmates escaped by the 
windows. The gas supply of the town was at once extinguished, and 
great excitement was caused in the neighbourhood. Some idea of the force 
of the pe pa may be formed, when it is stated that the water casing 
composed of several hundreds of plates, was entirely blown away, some of 
the ments, weighing upwards of four tons, being scattered right and 
left 50 yards from the wreck. The brick wall surrounding the works was 
razed to its foundation. The night watchman was the only sufferer: he 
sustained a fracture of the collar-bone and dislocation of the fore-arm. The 
explosion was caused by the bursting of the gasholder-tank, thus liberating 
the gas, which became ignited. The tank was of cast iron, standing about 
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Water and Sanitary Hotes. 


WE are sorry to see that the Lower Thames Valley Main 
Sewerage Board have been brought into Chancery. Applica- 
tion has been made to the Master of the Rolls to restrain the 
Board from expending any further sums of money, and to 
compel certain members—viz., the Finance Committee—to 
refund the money already spent. Of course no opinion can 
be expressed on these proceedings; but we may say that a 
Board constituted to carry out such works as devolved on the 
above mentioned can do nothing without spending money. 
We may take it that their expenditure up to the present 
time has been very moderate, and that their application to the 
Local Government Board for a Provisional Order to carry out 
their scheme will involve but a small cost. Why, then, they 
should be harassed by these Chancery proceedings we cannot 
imagine. 

By a very narrow majority, the Lower Thames Valley 
Main Sewerage Board have adopted a report of their Works 
and Parliamentary Committee, which recommends that some 
plots of land belonging to Lord Hotham should be acquired 
by agreement, and that Lieut.-Col. Haywood should be asked 
for plans showing how the land can be best adapted to his 
scheme, together with estimates as to the probable cost of 
laying it out. Some will think it premature on the part of 
the Board to persevere in these proceedings while so much is 
hanging over their heads. There is, first of all, the application 
to the Master of the Rolls, which may or may not deprive 
the Board of all power to expend money unless under the 
express sanction of the Local Government Board ; then there 
is the application to the Central Authority for a Provisional 
Order to carry out Lieut.-Col. Haywood’s scheme, which will 
only be granted after a full and exhaustive inquiry by an 
Inspector ; and, further, there is the prospect of opposition 
when the Confirmation Bill goes before Parliament. All 
these obstacles stand in the way of carrying out the scheme, 
which is supported by such narrow majorities, that the cast- 
ing vote of the Chairman is generally necessary to pass the 
resolutions of the Board. Dissensions also appear to be rising 
among the constituent districts. Teddington, for example, 
has memorialized the Local Government Board for the disso- 
lution of the Thames Valley Main Sewerage Board, or, at all 
events, to be released from their connection with the latter 
authority. What Teddington can do by itself is not clear to 
us. It is certain, however, that the Joint Drainage Board is 
getting into a mess, from which they will find it difficult to 
extricate themselves. 

The Water Committee of the Corporation of Liverpool 
reported to the Town Council that, in their opinion, the best 
plan to pursue in selecting a new source of supply will be to 
refer the several schemes to Mr. J. F. Bateman, C.E., with 
authority to that gentleman to pick out the one he thinks 
best. This proposal, if adopted by the Council, will save 
the Water Committee, and the Council also, a great deal of 
responsibility ; but there are strong-minded gentlemen in the 
Council who may not be pleased with the notion of abrogating 
their functions, and placing them in the hands of a single 
engineer. In the meantime, it has been proposed to shelve 
the present Water Committee, and appoint in their place a 
“ Water Supply Committee,” who are to have all papers, 
documents, reports, &c., transferred to them. We cannot for 
a moment suppose that the Town Council will listen to a 
revolutionary proposal of this kind. The Water Committee, 
if not immaculate, have worked long and earnestly in the 
water affairs of the Corporation, and to turn them out now 
that their labours are coming to a conclusion, would be an act 
of gross injustice. 

The East London Water-Works Company are persevering 
in their efforts to introduce a constant supply all over their 
district, and now give notice to the Metropolitan Board of 
Works and others that they will bring under the system a 
large area lying between Commercial Road East and the 
River Thames. All this, we may say, is being done without 
any encouragement from the body who profess so much soli- 
citude for the welfare of the inhabitants of London, so far as 
the water supply is concerned. The Company deserve every 
credit for the efforts they have made, which we have good 
reason to know are thoroughly appreciated by the public 
within their district. 

The inhabitants of Salford have long complained of an 
intolerable nuisance from the Water Street Manure Depét of 
the Manchester Corporation. It seems clear that much stench 
has escaped, poisoning the air, and a large quantity of filth 
has run from the works and polluted the river. Neither of 
the nuisances should have been allowed to exist for a month ; 
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but the Manchester Corporation have a ready excuse. Strikes 
have occurred, which prevented manufacturers from con- 
structing the furnaces and apparatus, which will consume 
garbage without offence. It cannot be too well understood 
that all operations, when carefully conducted with efficient 
apparatus, can be so managed as to produce no. offence what- 
ever. 

The inadequacy of the sewers on the south side of the 
Thames to carry off storm water was brought to the notice 
of the Home Secretary last week, by a deputation from Lam- 
beth and Wandsworth, who, of course, asked for a Royal 
Commission. The case is an urgent one, for the sufferings of 
the inhabitants of the low-lying districts are frequent and 
severe. The remedy is easy, but it may be costly. The matter 
ought to have been taken up by the Metropolitan Board long 
ago; but they sit silent and quiescent, and leave the unfortu- 
nate people to struggle with the consequences of damp and 
sewage mud. Perhaps they may be roused to some sort of 
action by an admonition from the Home Secretary; but, what 
is more likely, the one authority will remain as inactive as 
the other. If the basements in Belgravia were flooded every 
two or three months, something would probably be done; but 
who cares for the unlucky denizens of the low parts of Wands- 
worth, Battersea, and Lambeth ? 

Dr. Tidy’s monthly report on the condition of the Metro- 
politan waters during the past month, as supplied, is again 
extremely satisfactory. With one exception, all were bright 
and clear, and the organic matter infinitesimal in amount. 
We notice here, with great satisfaction, the improved health 
of the Metropolis. During the week before last the average 
death-rate was only 18°3 per 1000—almost the lowest number 
ever reached. 

The Corporation of Glasgow are still undecided as to what 
to do with the sewage of their city. The present notion is in 
favour of a partial defecation scheme on some land near 
Dumbarton; but, before finally making up their minds, they 
despatch Drs. Wallace and Russell on a roving commission, 
to see what is being done in the way of treating sewage in 
England. We should have thought that the Society of Arts, 
by the publication of the papers read at the late Conference 
on National Water Supply, had furnished all information 
necessary to Local Authorities as to the treatment of sewage. 
We do not, however, envy the two gentlemen their pleasant 
trip of inquiry, for the Corporation of Glasgow are rather 
exacting. They wish for exhaustive reports from the two 
gentlemen at the earliest possible date, seemingly determined 
to do something, if they can see their way to do anything. 





Société TecHnique DE L'INDUSTRIE DU Gaz EN France.—The sixth 
annual meeting of the above Society was held in the Hall of Sciences of the 
Société Industrielle du Nord at Lille, on Tuesday, the 16th ult., under the 
presidency of M. Mallet. The proceedings, which were of the usual 
interesting character, will be noticed at greater length in a subsequent 
number of the JouRNAL. 

Satrorp Corporation Gas Suppty.—At the meeting of the Salford Town 
Council last Wednesday—the Mayor (Alderman Robinson) presiding—the 
minutes of the General Gas Committee were read, and Alderman Sharp 
moved—* That, as recommended by the General Gas Committee, the price 
of gas be reduced 2d. per 1000 cubic feet to all consumers from the end of 
the present quarter.” He said the Gas Committee had very fully considered 
the matter, and had come to the conclusion that this was as great a 
reduction as they were warranted in making at present. It would make 
the price within the borough 3s. 3d. and 8s. 4d. per 1000 cubic feet for 20- 
candle gas, which would compare favourably with any other town in the 
kingdom, and if they allowed for the difference in interest it was as cheap, 
as the gas in Manchester. The past year’s working had resulted in a profit 
of £44,000, and, all other circumstances being equal, reducing the price 
as proposed would bring the profit down to about £39,000 for the current 
year. The Gas Committee were compelled to make out of that certain 

ayments—namely, for interest, £13,000; for sinking-fund, £6800, Sal- 
ord annuity, £2530; and they had promised £10,000 to three districts— 
making £32,330. Alderman Dewhurst seconded the motion, and, after a 
short discussion, it was agreed to. 

CoMPLETION OF THE Drorrwich WatTer-Works.—On friday, the 27th 
ult., the Corporation of Droitwich took possession of these works on their 
completion. Mr. Edward Pritchard, C.E., of Warwick, the Engineer of 
the works, gave a short history of the undertaking. He said, in 1875, Dr. 
Swete reported that water and sewerage works were required for Droit- 
wich. The Local Government Board having sanctioned the works, they 
were gone on with, and the water-works were complete, the sanitary works 
not yet being so far advanced. The source of the supply was from the 
fresh water drift of the new red sandstone, lying between Tagwell Hill 
and Hindlip. It was drawn to Tagwell, where the pumping-station was 
erected, and from thence pumped by two horizontal engines to a reservoir, 
650 feet square and 13 fect deep, a quarter of a mile away, thence flowing 
to Droitwich by gravitation, but in case of fire it could also be pumped to 
the town. It was proposed to give a constant supply of 15 gallons per 
head per day. The pumping capacity of the engines was 10,000 gallons 
per hour, and a three days supply would always be contained in the 
reservoir. The water was conveyed there by a 6-inch main, and to the 
borough in 6, 5,4, and 83-inch mains. A special arrangement was made 
whereby the subsidence of the earth in Droitwich would not affect the 
pipes. The cost of the works, including over £2000 for compensation and 
land taken, was £9000, and to repay this by instalments and keep up the 
works a total expenditure of £855 would be required, but as they could 
sell 364 million gallons each year for manufacturing purposes, there ought 
to be a fair return to the Town Council if the water was sold at 1s. per 
1000 gallons, 





GAS APPARATUS AT THE ROYAL AGRICULTURAL 
SOCIETY’S INTERNATIONAL EXHIBITION. 
First Norice. 

The International Agricultural Exhibition at Kiburn contains 
among the miscellaneous entries a considerable number of objects of 
interest connected with gas, although the project of a kind of annex 
which should be entirely devoted to such matters, which was at one 
time entertained, was never realized. Owing to the absence of any 
special classification, those articles which would in that case have 
been gathered together, have in the show been included among 
other exhibits of the manufacturers, and the result is not particu- 
larly favourable for comparative examination. Without doubt, a 
great deal of the effect which would have been produced on the 
visitors to the Exhibition, by the spectacle of even so many examples 
of appliances for utilizing gas for purposes other than illuminating 
as are actually exhibited, had they been collected in a convenient 
manner, has been lost by the fact that they had to be sought for 
among all kinds of incongruous articles, and are scattered in various 
parts of the show yard. When to this drawback is added the diffi- 
culty of getting near the various stands, in consequence of the quag- 
mire to which the whole of the ground has been reduced by the 
rainy weather, where cut up by the passage of heavy implements, 
it is scarcely to be wondered at that the great majority of the 
visitors appeared somewhat indifferent to all but the most striking 
objects around them. The amount of physical suffering that had to 
be endured in passing from one portion of the department of 
machinery in motion to the other, at the opposite side of the en- 
closure, probably sufficed to efface from the minds of nine out of ten 
of those who attempted to see the whole, all vivid recollections of 
what had been first inspected. 

The most important class of gas apparatus on view was that of 
gas-engines, of which there were eleven exhibitors, although, as 
several stands contained engines of similar design and manufacture, 
the number of really different machines catalogued was only eight. 
These were, the fine exhibit of Messrs. Crossley Brothers, of Man- 
chester and London, who contributed nothing but samples of their 
new “Otto” silent engines; Messrs. Louis Simon and Co.’s 
“ Eclipse ;” Mr. Henry Simon's (of St. Peter’s Square, Manchester) 
new patent gas motor; the “ Bisschop ;” Mr. Turner, of St. Albans, 
who showed a new machine; Weatherhogg’s patent, manufactured 
by Messrs. Finney Brothers, of Birmingham; Messrs. Thwaites 
Brothers new engine, manufactured by Messrs. 8. Clayton and Co., 
of Bradford; and Clerk’s patent gas-engine, manufactured and 
shown by Messrs. Thomson, Sterne, and Co., Limited, of the Crown 
Iron- Works, Glasgow. 

Of these, the most striking exhibit was that of the Messrs. Crossley 
Brothers, who sent six “Otto” silent engines, from }-horse power 
nominal (? indicated) to 16-horse power nominal (25 actual). ‘The last- 
named is stated to be the largest gas-engine with a single cylinder ever 
yet produced, and is a splendid specimen of its kind, being moreover 
fitted with several new improvements. It has a neat arrangement 
for easy starting without the necessity for turning the fly-wheel by 
hand, and the pulley on the main shaft is made capable of being 
disconnected, virtually becoming fast or loose as required; the ad- 
vantage sought being that the engine may be started without any 
weight on it, while leaving the driving-belt connected. The cylinder 
is constantly lubricated by a neat arrangement, and keeps remarkably 
clean, owing to the perfect combustion ensured by using gas and air 
in the proportions adopted in this and other engines which compress 
the charge before ignition. ‘This fine engine was working, and with 
no more noise than a well-fitted horizontal steam-engine. 

Next to Messrs. Crossley Brothers was placed the stand of Messrs. 
L. Simon and Son, of Nottingham, who showed in action one of 
their “ Eclipse” vertical gas and ‘steam-engines. The speciality of 
these machines consists in the utilization of the waste heat of the 
combustion of the gas and airin the production of steam, which 
assists in lubricating the cylinder, and also supplies about one-third 
of the total power developed on the pulley. The example shown was of 
5-horse power nominal, or 8 indicated, and it was claimed in favour 
of this design that the cylinder and slides, &c., required to be but 
seldom cleaned. The workmanship appeared to be good, and by the 
action of a very sensitive governor a high degree of regularity was 
secured in working. This engine also compresses the mixture of air 
and gas before ignition, and was working with gas made from gaso- 
line, and consuming about 21 cubic feet per horse power per hour. 

The “ Bisschop ” engine was exhibited at Paris last year, and does 
not appear to have been much improved since, for the specimens 
shown by Messrs. Olley and Co., of 186, High Street, Borough, and 
by the Sun Auto-Pneumatic Lighting and Heating Company, 
Limited, are precisely similar to the original pattern. ‘These 
engines are not made larger than about }-horse power, and are of 
simpie design, do not compress the charge, and therefore work with 
a true explosion. ‘The stroke is very long, and the heat of com- 
bustion is dissipated by radiation from the cylinder, which is cast 
with projecting feathers, somewhat like Gurney’s stoves, for that 
purpose. 

Turner’s gas-engines are very like Bisschop’s in external appear- 
ance, but present many divergent features on a closer inspection. 
Like the latter maker’s, they do not compress the charge, and are 
consequently explosive in their action, but they possess an arrange- 
ment of water-jacket for cooling the cylinder, and the piston is con- 
structed on the trunk principle. The examples shown by the patentee 
and by Messrs. Orme and Co., of St. Andrew’s Street, Holborn 
Viaduct, are very small, and, as the full patent is not yet secured, 
other modifications may be introduced before these machines beeome 
generally distributed. 
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Messrs. Thomson, Sterne, and Co., Limited, of Glasgow, exhibit 
the newest and, in some respects, the most compact gas-engine on 
the ground. The charges are compressed in one horizontal trunk 
cylinder, and ignited in another, and this operation takes place with 
every stroke, although the engine may be run at comparatively high 
speeds. The inventor, Mr. Clerk, claims that all the appliances of 
his engine are as simple as those of an ordinary steam-engine, and 
that there is nothing more likely to get out of order in his new 
motor than in the commonest engine which is entrusted for repair 
to any blacksmith or country machinist. He also claims that the 
consumption of gas per horse power per hour will range from 15 to 
18 cubic feet, which, if verified in common practice, would, of course, 
be a good result. The machine is a workmanlike-looking article, 
but as the one shown in action had only by dint of great exertions 
been finished in time for admission to the Exhibition, and is the first 
which has been completed for work, it will remain for time to prove 
how the new construction will be able to compete with the other 
established friends of the public. 





WATER AND WATER SUPPLY.* 

Who is so competent to write a book about Water as Professor 
Ansted? Not to speak of his minute knowledge of the constituents 
of water as they are found in nature, he is well acquainted with all 
our rivers, and with every considerable spring in the United King- 
dom, and many abroad; but yet we are not altogether satisfied with 
this book, It does not deal with the subject of Water Supply 
which is promised in the title, information on which is now being 
earnestly longed for. We are, however, promised that this subject 
shall be dealt with in the second volume, which we hope will 
appear very soon, 

he book opens with an account of the physical properties . of 
water, with which all well-informed readers are pretty well ac- 
quainted. They will be none the worse off for refreshing their 
memories by perusing these pages. The author then passes on to a 
chapter on “ Rainfall, Evaporation, and Percolation,” and in this 
there is to be found some very important information, We are told, 
for example, that rocks absorb only a limited amount of rainfall, and 
that there is no proof of a large quantity of available water in them. 
The author proceeds as follows :—*“ It behoves us, therefore, to con- 
sider the question fairly, and endeavour to discover what these 
sources are, what is their history and origin, and whether geology 
can help us to understand how and where they exist.” The author 
confesses that he knows “of no reasonable view of the nature and 
history of rocks which bears out the expectation ” that an unlimited 
quantity is to be obtained from them. On the contrary, it is made 
evident that where continuous pumping operations are carried on, 
the supply fails, or the character of the water is completely changed 
by the excess of mineral ingredients, “ proving that the water is 
derived from other and more distant sources than those originally 
tapped,” The number of springs yielding more than a million gallons 
of water per diem is correctly said to be very few in number. The 
waters chiefly pumped are from the chalk, the new red sandstone, 
the dolomite, and some of the sandstones of the coal measures. From 
all these, at the present time, enormous quantities of water are ob- 
tained, but Professor Ansted seems to be of opinion that the supply 
will not endure. Whereas, in the case of mines to which water has 
access, there is no difficulty in keeping it down by pumping with the 
agency of steam power, and thus it is shown that no inexhaustible 
springs have yet been found. Mining operations, however, have not 
as yet been carried on at a lower depth than 700 yards, at which 
the temperature rises to such a degree as to make them difficult. 
There is no proof that rocks contain cavities which would hold water 
under pressure sufficient to deliver at the surface millions of gallons 
per diem. This is a very important consideration, for our deep-well 
system depends for its prospects on the supposition of an available 
and continuous supply. 

Professor Ansted goes on to show that the continuous pumping of 
water will cause cavities which must be filled up by a fall of the 
overlying rock, and hence a “creep” on the surface. We do not 
know that we need trouble ourselves to-day about the matter. ‘I'he 
deep wells will last our time, and probably for many generations to 
come. Professor Ansted apparently looks forward to a period when 
our earth will be reduced to the condition of our waterless moon; 
but that cannot be for ages to come. All the water now pumped 
rans to the ocean, and from that vast reservoir is again distributed 
over the surface of our planet. . 

A very interesting section on “ Evaporation” follows, which the 
author concludes with the remark that—“ As a general conclusion, 
it may be stated that as much water is removed from a water sur- 
face by evaporation in ordinary years as falls upon it.” We may com- 
mend the whole of this section to all our readers who are engaged in 
laying out water supplies. As much may be said of the chapter on 

E ercolation, which exhausts the subject from the water engineer’s 
point of view. The experiments of the late Dr. Dalton and Mr. 
Greaves, of the East London Water-Works Company, are duly re- 
— and these form most valuable data for an engineer to start 
Pepcid cx see of the book is occupied with a minute descrip- 
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While cordially welcoming Professor Ansted’s book as a very 
important contribution to our present knowledge of the dis- 
tribution of water and its properties, we may confess that we look 
forward with still greater interest to the appearance of the second 
volume, which will give us an account of our water oe There 
is an enormous mass of information in large Blue-Books, which we 
may reasonably expect Professor Ansted will put into a moderate 
compass, suited for the perusal of ordinary readers. By doing so, 
he will confer a great benefit on the community at large. Our thanks 
are none the less due for this first instalment of the work, which 
as we have said before, we earnestly commend to the attention of 
all our readers interested in water and water supply. It should be 
noticed that a copious, well-compiled index accompanies the book, 
which will be of immense advantage to all who desire to refer to its 
contents, 


A TREATISE ON THE SCIENCE 
AND PRACTICE OF THE MANUFACTURE AND 
DISTRIBUTION OF COAL GAS. 
CLXXXIV. 
THE UTILIZATION OF SPENT OXIDE OF IRON. 

The oxide of iron employed for purifying purposes in gas-works, 
as an agent for the removal of sulphuretted hydrogen, contains, aficr 
being repeatedly used, a large amount of free sulphur, some salts of 
ammonia, and some insoluble cyanides of iron, All these substances 
have a certain commercial value, and various methods have been 
proposed for their extraction and separation from the crude material 
and for their subsequent utilization. ‘The present description will, 
however, for the sake of brevity, be confined to a notice of two 
processes, the first of which has been, and is still carried out on a 
considerable scale, and the second of which has also received com- 
mercial application. 

The first of the methods alluded to is that known as Mr, C, 
O’Neill’s, and carried out by the Gas Purification and Chemical 
Company. This Company supply oxide to gas-works for purifying 
purposes, and when spent it is returned to them and subjected to a 
series of operations, for the extraction of the sulphur, ammonia salts, 
and cyanides ; the oxide of iron, by reason of the nature of the opera- 
tions, being subsequently left in a condition in which its original 
purifying power is completely restored. ‘The first treatment which 
the oxide is subjected to is that of being placed in large vats, which 
are arranged in the open air in series, care being taken that the 
material is well pressed at the edges against the sides of the vats, in 
order that the subsequent treatment with water may be complete. 
If this precaution is neglected, the water is apt to pass between the 
material and the sides of the vessel without sufficiently percolating 
the mass. By the admission of water to the vats, on the surface of 
the material, the whole of the soluble ammonia salts are removed, 
and the oxide fitted for the next treatment. The solution of 
ammonia salts is then transferred to evaporating vessels, and con- 
centrated to the required degree, being then run off into separate 
vessels for crystallization. 

The principal yield from the liquor is sulphocyanide of ammonium 
with some admixture of sulphate, which is removed from the mother 
liquor and placed in baskets to drain. The mother liquor, which 
is dark in colour, is used for the production of a further crop of 
erystals. The oxide which has been exhausted of its ammonia salts 
is now removed from the vats in which it was treated, and dried 
either in the air or by artificial means, the drying being considered 
sufficiently complete when a few per cents. of water only remain. 
The dried oxide is then treated with bisulphide of carbon in closed 
vessels, the action being assisted by a gentle steam heat. By this 
treatment the sulphur is dissolved out, being recovered by the dis- 
tillation of the solution, the bisulphide of carbon which distills over 
being condensed, and serving for the treatment of a fresh quantity 
of oxide. ‘The stills are fitted with a mechanical appliance, by which 
the solution of sulphur is kept in agitation, and the sulphur is 
consequently left in the convenient form of a coarse granular and 
crystalline powder. 

After the oxide has been sufficiently treated with the bisulphide 
of carbon, steam is turned into the vessels to vaporize the bisulphide 
remaining absorbed in the mass, and the oxide is finally removed 
from the vessels quite free from odour. ‘The oxide is now transferred 
to vats, where it is boiled with lime. This has the effect of decom- 
posing the insoluble cyanides and ferrocyanides present, forming 
oxide of, iron and soluble cyanide and ferrocyanide of calcium. Any 
cyanide present here probably passes into the form of ferrocyanide. 
After this treatment the oxide only requires washing and drying to 
render it fit for use in gas purification. ‘The clear solution of ferro- 
cyanide of calcium is drawn off into separate vats, acidified with 
hydrochloric acid, and a mixture of a persalt and protosalt of iron 
is added, which throws down the ferrocyanides present in combina- 
tion with the iron as prussian blue. This is collected by filtration, 
subjected to pressure to remove the excess of water, and finally dried 
at a moderate temperature in apartments specially constructed for 
the purpose. 

The process patented by Mr. Cleland, of Liverpovl, includes many 
distinct details of treatment which will now receive consideration. ‘the 
patent (now lapsed) is entitled, “ Utilizing Oxides employed in 
Purifying Gas ;” and it provides for the extraction of the sulphur and 
ammonia, and the subsequent utilization of the oxide, which, how- 
ever, in some of the methods, is not left in a condition suitable for 
being again employed for gas purification. 

One method of treating the oxide is to expose it to a dull red heat 
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in an ordinary gas-retort, the mouthpiece of the retort being kept 
cool by a jet ofcold water. The ascension-pipe is connected with a 
vessel charged with some material capable of absorbing ammonia, 
the preference being given to sawdust moistened with sulphuric acid. 
The first application of heat to the retort causes the vaporization of 
the ammonia and salts of ammonia, which pass up the ascension-pipe, 
and are condensed and absorbed by the acid sawdust. As the heat 
increases, a portion of the sulphur is volatilized, and condenses in the 
mouthpiece of the retort, from which it may be removed at the end 
of the operation. A large quantity of the sulphur remains behind in 
combination with iron. This method is obviously only applicable 
to specimens of spent oxide, which contain an gore ors Pe quantity 
of sulphur in excess of that required for the formation of the 
bisulphide of iron, 


A further plan is the vaporization of the ammonia from spent 
oxide by the passage of hot air, the ammonia being afterwards con- 
densed or absorbed by suitable means. The sulphur is also extracted 
from spent oxide by fusion and pressure, the material being heated 
to about 250° Fahr. in a long vessel set in an inclined position. This 
vessel is ) tape with a hopper at the top, into which the material 
is fed, and the oxide is made to traverse the vessel from top to bottom 
by means of a spiral furnished with arms or vanes. The spent oxide, 
as it emerges from the bottom end of the vessel, is in a pasty condi- 
tion from the fasion of the contained sulphur, and, in order to extract 
this sulphur, the heated material is subjected to pressure either by hot 
rollers or by other suitable means. 


_ Athird method by which the sulphur may be extracted, claimed 
in the patent, is by the employment of such solvents as ‘hot oil, hot 
caustic potash, or turpentine,” the oils most suitable being those of 
the paraffin series, and the sulphur is stated to crystallize from the 
solution on cooling. 


Fourthly, the sulphur in the spent oxide is utilized by the material 
being burnt on the hearth of a furnace, and the sulphurous acid 
formed being conveyed to sulphuric acid chambers, or otherwise 
utilized. The residue from the burning of the oxide is used for 
pigments, being finely ground and washed. 

Finally, the material is employed for the manufacture of a crude 
sulphate of iron to be subsequently employed for gas purification as 
an agent for the removal of ammonia and sulphuretted hydrogen. 
For this purpose the mixture of sulphur and oxide of iron is heated 
in a closed vessel in order to produce the bisulphide of iron. This, 
while in a heated condition, is quenched with water, and subse- 
quently exposed in heaps to the action of air and moisture, by which 
a gradual oxidation is effected, sulphate of iron being formed. This 
treatment can also be applied to the residue left in the retort, after 
the sublimation of a portion of the sulphur by the process first 
mentioned. The patent contains in addition other details which 
need not receive attention here. 


In conclusion, it is to be hoped that an increased attention to the 
utilization of residual products may lead to the invention of simple 
methods by which such utilization may be effected by ordinary gas 
companies, without any complexity of special apparatus, and by 
which many of the materials may be re-fitted for purification, whilst 
the epee may be a source of increased profit. Such a hope 
is within the bounds of possibility, and only needs time and diligence 
for its successful accomplishment. 








PortsmouTH WaTEeR Company.—To pay for necessary extensions, the 
Shareholders of this coy have decided to raise additional capital to 
the extent of £45,000, in shares of £5 each. These will be offered to the 
Proprietors at par, in the ane pe of one share for every £20 of existing 
share capital. They also have authorized the Directors to borrow £11,250 
upon the security of the undertaking. 


New Enaings at THE Marpstone WarTer-Worxs.—We have been 
favoured by Mr. William Ware, the Manager of the Maidstone Water- 
Works, with a description of the engine-house and engine recently com- 
— for the Company. Both the engine and boiler houses are strongly 

uilt of brick, the latter being large enough to contain two Cornish boilers 
30 feet by 6 feet, with flues 8 ft.9 in. in diameter. It was not necessa 
to build a new shaft, as the flues are connected with the old _shaft, whic 
is in the form of an Egyptian monolith. The boilers are made of the best 
Staffordshire iron, and tested to a pressure of 80 lbs. per square inch. 
Fire and ash-pit doors, with circular-headed fronts, vd two lengths of 
3-feet fire-bars with sleepers for each boiler, have been provided, as are 
also two dampers and two safety-valves. In constructing the engine- 
house, which is 50 feet long and 24 feet broad, the excavations were carried 
to a depth of 80 feet, and massive piers were constructed, consisting of 
layers of bricks embedded in cement. At the basement the walls are 
3 ft 9 in. in thickness, from the ground to the beam floor 2 ft. 6 in., and 
from the travelling crane upwards 18 inches. The walls are constructed 
chiefly of ave ed bricks with facings of red. The new engine, the different 
parts of which weigh altogether about 200 tons, has been constructed for 
the ne by Messrs. Harvey and Co. It is guaranteed to raise 900 
gallons of water to a height of 260 feet per minute. It forces the water, 
which it draws from the adjacent springs, through 14 miles of pipes, which 
connect the works with the reservoir at Barming, and it rises and falls 
with a stroke of 8feet. The engine cylinder stands on a pier or bed 8 ft. 6 in. 
thick. The cylinder is 4 feet in diameter without its steam jackets, and 
has a stroke of 9 feet, with a metallic piston and piston-rod of the best refined 
wrought iron. Governor, steam, equilibrium, and exhaust double-beat 
valves, with seats and spills of gun metal, are provided for the cylinder, so 
that the steam can be cut off at any portion of the stroke. The beam, which 
weighs 14 tons, is of cast iron, double plated, and is of a strength sufficient 
to bear any amount of strain to which the engine is capable of being worked. 
On piers 4 ft. 9 in. in thickness rest the supporting iron columns. The 
balance-box is weighted to overcome a resistance of 260 feet head of water, 
or a pressure of 113 Ibs. per squareinch. The fittings of the engine-house 
are in every respect most complete. The works have been carried out 
in accordance with the plans of Mr. H. Teague, C.E., of Lincoln, who 
recently paid a visit of inspection, and expressed himself well satisfied 
= = admirable manner in which his designs have been put into 

on. 





Correspondence. 


[We do not hold ourselves responsible for the opinions expressed by 
Correspondents. | 


THE GAS AND WATER COMPANIES ASSOCIATION AND THE 
APPLICATIONS FOR ELECTRIC LIGHTING POWERS. 


S1z,—In your report of the meeting of the British Association of Gas 
Managers on the 10th of June, there are some remarks in the Presi- 
dent’s Address which it is necessary for me to notice. I would have 
done so before, but the pressure of other business prevented me. 


The President states, in effect, that he thinks it his duty to say that 
those Companies who had Bills in Parliament with powers to supply the 
electric light ought to have been consulted before the petitions were 
presented by the other companies against the granting of such powers. 
On this point, I am sorry to say, I do not agree with him. When a 
person says he feels it to be his duty to state this or that, it implies 
a grave neglect of duty on the part of some one else, and as I happen 
to be the “some one else” in this case, you will perhaps allow me to 
say a word or two as to my view of the matter. 

At the very commencement of the session all the Gas Bills contain- 
ing powers to supply the electric light were suspended before their 
second readings, to give the authorities time to consider what should bo 
done with them. It was then determined to appoint a Committee to 
inquire into the matter, and make a report to the House, and upon that 
the promoters of these Bills were informed that if they would strike 
these powers out of their Bills they might proceed with them at once, 
but otherwise they must wait until the Committee had made their 
report. 

Subsequently to this the Gas and Water Companies Association made 
several applications to these Companies, both through their agents and 
directly to themselves, to withdraw these clauses, so as to enable the Asso- 
ciation to take some decided course before the Committee. The Association 
could not shut its eyes to the fact that if such powers were granted 
to gas companies, they could not be refused to local authorities where 
they were gas suppliers, and the effect of that I need not stop here to 
comment upon. The policy of the Companies was, therefore, clear and 
unmistakeable—to show that electric lighting was inapplicable to 
private houses, and no parliamentary powers for such purposes ought to 
be granted to any one. 

On the 12th of March I sent to all these Companies a circular con- 
taining the following paragraph :—“ As it is very desirable that the 
Companies promoting Bills shall have some general understanding 
among themselves as to the course they intend to take before going 
into committee, the Committee of the Association propose holding a 
meeting at the Westminster Palace Hotel, on Monday next, the 17th 
inst., at two o’clock, to consider this question, and I am instructed to 
say that, as your Company are promoting a Bill in the present session, 
they hope it will be convenient for you to appoint some gentleman to 
attend that meeting on their behalf.” And on the 24th I sent another, 
as follows :—‘ The Committee on Electric Lighting will be prepared to 
hear suggestions from any persons who may offer themselves as wit- 
nesses, but will not hear counsel. It is probable that the Committee 
will only sit once or twice a week, and not day by day, as with an 
ordinary private Bill, and that the inquiry may be extended over the 
whole session. It seems, therefore, that there is no other course for the 
Companies to take than to proceed with their Bills without the electric 
light clauses, and rely upon some general measure being passed, if it 
should be found expedient to do so.” 

The object of the meeting on the 17th of March, at the Westminster 
Palace Hotel, was to ascertain, if possible, before taking any ulterior 
proceedings, whether any company really had any clear idea of their own 
what they meant or intended by “ powers to supply the electric light”’ 
—whether the supply was to be compulsory or permissive, whether they 
had discovered any mode of assessing the price, whether it was to be 
carried out as a separate undertaking to bear its own losses, or be 
worked up with the gas operations and the losses charged upon the 
gas consumers, or whether they had any plan whatever of carrying 
out such powers if granted. 

One or two of the Companies sent representatives to the meeting, 
but the majority only sent their agents, who, having no practical know- 
ledge of the working of a gas undertaking, and still less of electric 
lighting, could give neither information nor advice upon these matters, 
and for all practical purposes they might as well have stayed away. 
But the truth is—and it is a folly to try and shirk it—that none of 
the parties promoting these Bills had any clear idea of what they ought 
to ask for, or what they would be willing to undertake if the powers 
were offered to them. 

After the House of Commons Committee had been appointed, the 
Committee of the Association had several meetings to determine the 
best course to adopt, and decided not to oppose the electric lighting 
itself, but only the granting of parliamentary powers for that purpose, 
on the ground that the local authorities had already sufficient powers 
for lighting the public lamps by means of the electric light, and that it 
was not applicable, with our present knowledge, to lighting private 
houses; and although there was but little difference of opinion between 
the members of the Committee as to this being the proper course, they 
deferred putting it in action from time to time, in consequence of the 
many Gas Bills containing these electric lighting powers, and hoping 
they would be withdrawn. At last it was intimated to them that if they 
intended to give evidence at all, they must be prepared by a certain 
day, and thereupon, as it would have been, to say the least, a very great 
inconsistency for the Gas and Water Companies Association to be giving 
evidence that electric lighting was utterly impracticable for private 
houses, while a number of gas companies were at the same time 
actually asking for powers to supply it, and thus, in effect, contradict- 
ing the evidence, the petitions were determined upon—in fact, they 
became a necessity. 

During these proceedings the Companies had one by one—but some 
of them very reluctantly, and only when they found that they could not 
proceed with their Bills to a second reading without doing so—with- 
drawn these clauses, and the very last of all was the Company which 
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the President of the British Association of Gas Managers himself 
represents. 

The earliest second readings of the session were on the 24th of 
February ; the second reading of the Bill just referred to was on the 6th 
of May. The Electric Lighting Committee commenced their inquiry on 
the 17th of April. Your readers will probably see in this the reason 
why the presentation of these petitions was so improper a proceeding. 

It would have been a calamity to all gas companies if any individual 
company had obtained powers to supply the electric light, as such powers 
would unavoidably have been very imperfect, and in their imperfect state 
been copied from one Act into another, and in the end made the standard 
for all others. If it should ever come to pass that electric lighting can 
be applied to private houses, the power for gas companies to supply it 
must be given by some well-considered public measure applicable to all 
companies alike, and not by means of the special Acts of each individual 
company, and this is the object, so far as I know, that the Gas and Water 
Companies Association have in view. 

As the Companies promoting these Bills did not admit any obligation 
on their part to withdraw the electric light clauses in deference to the 
views of the other companies, it is somewhat unreasonable on their part 
to complain of the other companies not withholding their petitions in 
deference to them. 

The comments on the Gas and Water Companies Association generally 
are legitimate, and the suggestions would, I think, produce beneficial 
results if acted upon; but no Association can have much weight if its 
individual members persist in taking their own course, regardless of the 
views of the majority. An Association would but make itself ridiculous 
if, because one or two of its members adopted a proceeding they disap- 
proved of, they were to abstain from taking the course which they thought 
the proper one. They would be neglecting the interests of the other 
members if they failed to do so. 

I do not doubt the President’s good faith in thinking it was his duty 
to remorstrate against the presentation of these petitions, although I 
do not agree with him; but if I had been in his position, I should most 
certainly have felt it to be my duty to put the boot on the other leg. I 
am quite sure it would have fitted that better. 

So much has been said about electric lighting, that I fear your 
readers must be heartily tired of it. There is, however, still one point 
upon which information is very much wanted, and which I, with many 
others, have been unable to obtain, and that is, What is meant by 
supplying the electric light? Will any gentleman connected with 
either of these 34 Companies condescend to inform us how he intended 
#0 carry out such powers, if granted ? W. Livesey. 

Gas and Water Companies Association, 6, Victoria Street, 

Westminster Abbey, S.W., June 28, 1879. 





THE GAS SUPPLY OF NAKSKOV. 

Sir,—In addition to my statistical data which you published in 
No. 841 of the JourNAL, page 991, I take the liberty of mentioning, with 
reference to the note in the “Circular to Gas Companies,” that, of 
course, only one kind of gas is supplied. There is commonly but one 
service leading into the house; and from this, one pipe branches off 
to supply the lighting, and another to supply the cooking gas, each with 
a separate meter. It is permitted to fix one burner for lighting the 
kitchen to the cooking gas-pipe, the consumption of which is charged at 
cooking gas price. 

Of the gas-meters in use, 261 are for lighting, and 310 for cooking gas. 
The service-pipes from the main to the inside of the house are laid by 
the Gas Company free of expense. The meters are sold to the con- 
sumers at cost price, and, if desired, may be paid for during a period of 
five years, by quarterly instalments, with 4 per cent. interest added. 
Internal fittings, lamps, cooking and heating stoves, &c., are supplied 
on the same terms by the gas-fitters, the payment being guaranteed 
them by the Gas-Works Administration. Consumers have thus the 
opportunity of having their houses fitted for gas without any immediate 
cost, and the fitters, having payment guaranteed, exert themselves to 
find consumers. Gas, in fact, has become the universal fuel even of the 


poorer classes of Nakskoy. All the meters are inspected and read off 
monthly. 


The system of having reduced prices for cooking and heating gas was 
commenced in 1863, and has consequently stood the test of 16 years 
working. 

If “An Old Subscriber” will give the system a trial, he, no doubt, 
will soon have the number of his gas-meters and sales of gas doubled. 


In reply to “Civis,” I may state that storing retorts and other fire- 
clay goods in the open air during summer and winter is done here at 
the fire-clay works of Mr. A. Niemann, and that gentleman asserts that 
his retorts have never suffered even during the severest winter. The 
retorts manufactured by him are of excellent quality, and are supplied 
to all the gas-works in Denmark and Schleswig-Holstein. 

Flensburg, June 27, 1879. C. J. Hanssen, C.E. 





DundEE Water Commission.—The annual meeting of the Dundee Water 
Commissioners was held last Thursday—Provost Brownlee in the chair— 
when the accounts for the past year, and the estimates for the present 
year were submitted. The income amounted to £32,452, the expenditure to 
£33,670, showing a deficiency of about £1218. ‘The accounts were approved. 
The estimates were next considered. The revenue, based on an increase 
of the domestic rate from 1s. 1d. to 1s. 4d. per pound, is estimated at 
£38,150, to meet an estimated expenditure of £38,028. This year a suspense 
ea of upwards of £10,000 has been added to capital, as it has been 
thought wise not to continue it. It was stated that the revenue from 
the special rates was estimated at £16,950, being an increase of about 
£1500. Very general dissatisfaction was expressed at the financial position 
4 the Commission this year, and especially at the proposal to increase 
- e domestic rate by 3d. per pound. It was considered that the Police 

a 00 ong which only paid about £600 a year for water for sanitary 
an Ae j purposes, did not pay anything like the value of the water they 
— » and it was held that a thorough inquiry should be made, so as to 
make them pay something like a fair sum. The estimates were approved, 


pk As ge to defer fixing the assessment till an adjourned meeting 





Parliamentary YIntelligence. 


HOUSE OF LORDS. 
Monpay, June 30. 

Bills read the third time, and passed:—Crystal Palace District Gas, 
Houghton-le-Spring District Gas, Weardale and Shildon District Water, 

Bills read the third time, with the amendments, and passed :—Bir- 
mingham Gas, Lancaster Gas, Mirfield Gas, Morecambe Gas, Preston Gas, 
and Wisbech Gas. —— 
Tvuespay, Jury 1. 

South Shields Gas Bill,—reported, without amendment. 

Leicester Corporation Bill,—reported, with amendments. 

Arlecdon and Frizington Water Bill, Cardiff Corporation Bill,—read the 
third time, with the amendments, and passed. 


Tuurspay, JuLy 3. 

The following Bills received the Royal Assent by Commission :—Aire 
and Calder Navigation, Blackburn Improvement, Bromley Gas, Colchester 
Water, Colwyn Bay Water, Crystal Palace District Gas, Paeng ! Sewage, 
Dun Drainage, Glossop Gas, Houghton-le-Spring District Gas, Ikley Gas, 
Imperial Continental Gas Association, Nelson Local Board, Rawmarsh 
Local Board, Southend Water, Stourbridge Gas, Stratford-upon-Avon 
Corporation and Local Board of Health, Warrington Corporation, Weardale 
and Shildon District Water, West Kent Main Sewerage. 

Newcastle-upon-Tyne and Gateshead Gas Bill,—reported, with amend- 
ments. 

The Alliance and Dublin Consumers Gas Bill was referred to a Select 
Committee, consisting of Viscount Hardinge (Chairman), Earl Hardwicke, 
Lord Forbes, Lord Colchester, and Lord De Mauley; to meet on Monday, 
July 7. ———- 

Frmay, Juy 4. 
Belfast Water Bill, Blackpool Extension and Improvement Bill.— 
Reported—“‘ Opposition withdrawn.” 
ueenstown Gas Bill,—reported, with amendments. 
Plymouth and Stonehouse Gas Bill,—reported, without amendment. 
Gas and Water Provisional Orders Confirmation Bill,—reported. 


HOUSE OF COMMONS. 
Tuespay, Jury 1. 
A petition for inquiry into the question of the Water Supply of the 
Metropolis was presented from Wandsworth. 
Tuurspay, JULY 3. 
Liverpool Lighting Bill,—reported. 
MAIN DRAINAGE OF THE METROPOLIS. 


Sir Anprew Lusk asked the Secretary of State for the Home Depart- 
ment whether his attention had been called to the serious mischief arising 
from the repeated overflows of sewage matter into the houses of many 
inhabitants of Holloway, and other parts of the Metropolis, during the 
heavy rainfalls last year, stated to be owing to the insufficiency of the 
main drainage system ; and whether he could not bring his influence to 
bear on the Metropolitan Board of Works to provide some adequate relief 
in this matter to the districts referred to, so that public health and com- 
fort might not be endangered. 

Mr. Cross said there was no doubt that the Metropolitan Board of Works, 
in devising their main drainage system, used the best of their powers for 
the purpose of benefiting the Metropolis, after taking the best advice they 
could obtain. Complaints had been made of overflows of sewage matter 
into the houses of many inhabitants of Holloway and other parts of the 
Metropolis during the heavy rainfalls last year. The injury complained 
of was principally caused by the great amount of storm water, which 
flooded the sewers, and caused them to overflow into the houses. In some 
cases, he believed, the houses were not built on the proper levels. He had 
had communications addressed to him on this point, and he was himself 
now in correspondence with the Metropolitan Board of Works with a view 
to remedy the evil. 











HOUSE OF COMMONS COMMITTEE. 
Fripay, May 16. 


(Before Mr. Stewart GATHORNE Harpy, Chairman ; Mr. Kavanaon, SirA 
MippueTon, and Mr. Maitiann; Sir J. Duckwortn, Referee.) 


QUEENSTOWN GAS BILL. 


Mr. Micwaet, Q.C., and Mr. J. D. Frrzceraup appeared for the pro- 
moters ; Mr. Lirrier, Q.C., and Mr. Barren for the Town Commissioners 
of Queenstown, opponents of the Bill. 


Mr. Micuaet said the object of the Bill was to incorporate and confer 
powers on the Queenstown Gas Company. Clauses relating to the electric 
light were originally inserted, but they had been struck out, and the prin- 
cipal opponents remaining were the Town Commissioners of Queenstown. 
In 1856 the Queenstown Gas Company were established for the purpose of 
supplying the town with gas, and they were duly registered under the 
Joint-Stock Companies Act, 1856. The present share capital of the com- 
pany consisted of £10,000, divided into 1000 shares, of which the whole 
had been subscribed, and £9000 paid up. They had also borrowed 
£15,000 on mortgage, of which £4600 was still owing by them. Out of the 
profits the Company had expended the sum of £3089 in extending their 
works. It was proposed to incorporate all the clauses of the Companies 
Acts, and, as the lands they at present ——y were held by lease, it was 
necessary to acquire them compulsorily, but there was no opposition to 
this. It was proposed that the limits of the Act for the supply of gas 
by the Company should comprise the township of Queenstown and the 
parishes of Clonmel and Templerobin, in the county of Cork. It was also 

roposed that the capital should consist of £25,000, to be classified as fol- 

ows :—£10,000 representing the original subscribed capital of the old Com- 

any, which should be divided into 1000 shares ; £3000, which should be 
Nivided into 800 shares of £10 each; and £12,000 as additional capital. The 
powers of the tere oy A for compulsory purchase of lands for the purposes 
of the Act were not to be exercised after the expiration of three years from 
the passing of the Act. The standard _ to be charged by the Com- 
pany for the gas supplied by them would be 6s. per 1000 cubic feet, pro- 
vided that the Company might increase or diminish such standard and 
price, subject to a decrease or increase in the standard rates of dividend, 
as defined by this Act. There was also power to create a reserve-fund out 
of dividend ; and as regarded the pressure of gas, the ordinary clause was 
introduced. As to quality, the prescribed number of candles would be 14, 
and the proposed burner would be Sugg’s “London ” Argand burner. The 
learned counsel then read and commented upon the petition against the 
Bill, after which the following evidence was given :— 


Mr. David A. Nagle, examined by Mr. FitzGERaup. 


I am the solicitor for the Bill. The Queenstown Company are an in- 
corporated limited company, and I produce the certificate of incorporation. 
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There are three sets of works, and in the case of each the sites are held 
under terminable leases, of which there is an average of 70 years to run. 
I consider it is necessary for the Company to obtain power to purchase the 
fee simple of the immediate interests in the sites, as it is impossible to get 
a Gas Bill passed unless that is done, because Lord Redesdale rejects any 
measure where the land is held on terminable leases, for the reason that the 
Act of Parliament would be only temporary in its nature. I understand 
that the head landlord of the site has no power to sell the land, as he has 
only a limited ownership, and, therefore, it is necessary to have the powers 
applied for. There is no Me tamed on his part to the power sought; his 
present agent is a Director of the Company and a promoter of the Bill. 

Mr. Barren (in cross-examination): You are aware of the Act of 1878, 
which empowered the Commissioners of Queenstown to supply gas within 
their district ? 

Witness : I do not look upon it as a power; I think it is a mere inchoate 
authority, to be completed afterwards by an Act of Parliament, or a Pro- 
visional Order, if they should succeed in getting it. 

At any rate, it was not till July, 1878, that this inchoate power, or what- 
ever ps may call it—which is a power to the Urban Sanitary Authority to 
supply gas for public and private purposes—was passed by Parliament ?— 
I believe the Bill passed, not for Ireland, but for England, in 1875; and I 
believe it passed in this House for Ireland in 1878 with an analogous 
clauses Bill. 

You are aware that immediately on the passing of that Bill the Com- 
missioners of Queenstown were memorialized by the ratepayers to supply 
gas ?—I never heard of it. 

Have not you heard that from that time to the present the inhabitants 
of Queenstown have been taking up the question of the supply of gas, and 
that they have memorialized the Commissioners upon the subject ?—I 
never heard of it. For six or seven years I was a Commissioner, and also 
Chairman for two years, and I never heard any reference to their taking 
up the gas supply. I ceased to be a Commissioner in 1874. Prior to 1878 
they had only power to supply public lights. 

You would not recommend the establishment of a company to erect gas- 
works to supply public lights only, would you ?—I believe they had large 

vowers if they chose to exercise them.. They had the power of contract- 
ing with any company for three years. 

That is for the supply of the public lights. Are you not aware that, 
prior to 1878, the Urban Sanitary Authority had no power to supply pri- 
vate lights ?—I cannot at all agree that you have the power now, till it is 
matured by Act of Parliament or a Provisional Order. 

Could the Commissioners have supplied a single private house with gas 
prior to 1878 ?—I really do not like to be answering argumentatively, but 
you and i are at complete issue. You say that the Commissioners can now 
supply gas te both the public lights and to private consumers, but I treat it 
as an inchoate power that must be matured by an Act of Parliament or a 
Provisional Order. I never heard of the Queenstown Commissioners, or 
the people, thinking of supplying themselves with gas till last March, when 
there was a movement got up to fit into the assertion of your petition, that 
they were about to do so. [ know of no proposal made to buy our gas- 
works, except mere vague talk, which would never be carried out. I ad- 
vised the Company to apply for this Act, because I see there isa threaten- 
ing danger with the Public Health Act unless they obtain a fixity of 

enure. 

This fixity of tenure is to prevent the Corporation of Queenstown from 
getting their own works or buying yours ?—We might perhaps be em- 
barrassed if we were not first in the field. 

This is your letter {produced}; did you advise the Company not to allow 
an engineer on our part to see the premises, in order to ascertain their 
structural value ?—I referred the request to my agents in London, and my 
counsel, and they told me not to allow him to see the premises—I placed 
myself in their hands. Mr. Stevenson’s name was never mentioned in 
connection with the matter. 

Was this an unreasonable request: ‘ The Town Commissioners have en- 
gaged a Gas Engineer to advise them, and I have told them that I am 
sure your Directors would afford every reasonable facility to enable the 
gentleman to understand the position of the Company, and to acquire a 
knowledge of all the circumstances necessary to enable him to come to a 
conclusion. I, therefore, ask your Directors to instruct their Secretary in 
the matter, and to be good enough to give me the facilities to which I have 
referred” ?—I thought that exceedingly cool; that is a vague request to 
enable him to understand our position. It might mean to look into our 
books, and minutes, and everything. I refused, and it was then cut down 
to a request to see the works, and, under advice from counsel, I refused. 

Re-examined by Mr. FrrzGeraup: The first time I heard of the move- 
ment by the Commissioners with regard to supplying gas was in the month 
of March or April last, when the Chairman of the Commissioners men- 
tioned to one of our Directors, or some officer of the Company, that a site 
was required. So far as I know, they have not taken any steps to obtain a 
Provisional Order. 

Mr. William R. Harris, examined by Mr. FrrzcEeraup. 

T have been connected with the Queenstown Gas Company, first as 
Auditor, and subsequently as Director, for nearly 20 years. The Company 
is managed by a Board of Directors, meeting monthly in Queenstown. 
Our Chairman (Mr. Seymour) is the district agent for Lloyd’s at Queens- 
town. Iam largely engaged in the trade of water and gas fittings, and in 
that way have a practical acquaintance with matters connected with the 
supply of gas. The Directors have very much improved the works from 
time to time, and new works are in progress to make them sufticient for 
the supply of gas to the district. The supply of gas has increased three- 
fold since the commencement of operations. We prefer to use the best 
Newcastle coal, in order to have a good illuminating power, and so give 
satisfaction. The Company has been worked with very great economy, 
and the complaints have been very few. In every case immediate atten- 
tion has been given to them, although, generally speaking, they have been 
groundless. Our average dividend has been under 6 per cent. from the 
commencement. Of late years it has been something better, but for many 
years it was considerably less. The ruling price in past years has been 
about 6s., which is under the price of towns with a similar population in 
the South of Ireland. That is the price we propose to make the standard 
by this Bill. In my opinion it is a fair and moderate price, and I do not 
think less would pay our dividend. 

Cuenpeutenined by Mr. Lirr.er: What are called our B shares, in sec- 
tion 20, represent £3000, being a portion of the sum of £3089 expended on 
works out of profits applicable to dividend. For a loug time our capital 
had been expended, and we were reluctant to raise more, and put our 
Shareholders to the inconvenience of subscribing ; we also felt we could 
not pay a dividend on it, and, therefore, we applied a portion of our funds, 
as they came into our hands, to meet current expenses, in the way of im- 
provements, but not in the way of wear and tear, which was kept distinct. 
Our dividend last year was 8 per cent., and the year before the same. It 
has only been so for one or two years, and that was under special advan- 
tages in the coal market. 

Mr. LirrLer: You say you charge a less price than towns with similar 
population in the South of Ireland. Do you charge less than towns as 
conveniently situated as yourselves for coal supply ? 








Witness : Take such a town as Tralee. 

That is not so well situated ?—Considering the population, it is about 
the same; and at Bandon, in the vicinity of Cork, the price of gas is 
similar. Neither of those towns are as well situated for coal supply as 
Queenstown. 

Probably you may know something about the memorial of July, 1878, 
which Mr. Nagle suggests was got up to fit the petition ?—I have watched 
the proceedings of Queenstown closely, and there was never sucha represen- 
tation made to us; as a Director, I never heard of it in any shape. I have 
no objection to a provision being inserted in the Bill that, within a reason- 
able time, we shall sell the works to the Commissioners. 

Re-examined by Mr. Frrzceratp: I believe that under the powers of the 
Public Health Act of 1878, the Commissioners would be enabled to pur- 
chase our works by agreement. 

Mr. Richard Gibson, examined by Mr. Firzczraup. 

I have been Secretary and Accountant of the Company since 1865. The 
number of Shareholders is 85. The share capital was originally £5000, but 
in 1863 an additional £2000 was raised, and in 1873 a further sum of 
£3000, making altogether £10,000, of which £9000 is paid up. In addition 
there has been a further expenditure out of revenue on capital account of 
£3050. 

The following account was handed in :— 

Extensions Account, 


1867 Amount invested in works . . . . 6 + + © «© « « « « £10,655 0 0 
Expended since in Extensions. 
1868 New 8-inch main and manager’s house , .. . £714 0 0 
1869 New coalestore and retort-house . ... . + 457 0 0 
1870 ——From memory. . ... +6 © » © « » 50 0 0 
1871 Hydraulic main and condensers. . . . . 122 0 0 
1872 New engine-house, exhauster, and boiler. . . 485 0 0 
1873 Scrubber, coke-store, retorts, &c. . — o 338 0 0 
1874 Main-laying, retorts,&c.. . . . .« o's «© « 270 0 0 
1875 Gasholder-tank and 8-inch main-laying . .. . 600 0 0 
1876 New gasholder and 8-inch main-laying . .. . 1,412 0 0 
1877 New boiler, chimney, engine, and exhauster. 900 0 0 
1878 New washer and purifying-house . . . . 379 0 0 





—— £5,727 0 0 





£16,382 0 0 
Amount shown as expended on works in balance-sheet, Dec. 31,1878 . 13,332 0 0 


Expended in addition to amount shown on lastaccount . . . . £3,050 0 0 


During the time the Company have been in existence, the dividends 
have varied from 2} to 8 per cent., the average having been 5} to 6. 
Our ruling price for gas has been 6s., but during the coal famine we 
had to raise it to 7s. In my opinion, that standard price of 6s. is a 
fair and moderate one. The price of labour has considerably increased 
in Queenstown. In 1867 first stokers were paid 17s. per week, and 
second stokers 14s.; they are now paid 26s., 2ls., and 19s. The rate 
of fitters wages in 1867 was 18s. a week, and is now 26s. We use Pelaw 
Main coal, the price of which was 17s. 4$d. per ton last year. The 
average price during the last 20 years was £1 0s. 6d. perton. In 1664 we 
manufactured 7,091,500 cubic feet, and last year it was 13,141,000 cubic 
feet. The sale of gas in 1864 produced £1777 19s. 7d., and the residuals 
£364 13s. 5d. ; last year the sale of gas produced £3570 4s. 5d., and resi- 
duals £619 8s. 3d. The town of Queenstown is lighted under contract 
with the Commissioners. We supply 123 lamps at £3 6s. 6d. each. The 
pop lation of Queenstown is about 10,000. : 

('-s8-examined by Mr. Lirrter: I have not any accounts here earlier 
thau 1877. 

Mr. Lirr.er: The Directors report for December, 1877, states that 
“ Since June, 1870, only £100 has been written off for depreciation of plant.” 
In seven years you never wrote off anything at all? 

Witness: No. I do not know what companies usually write off. 

“This the Directors consider does not at all represent the general deterio- 
ration that has taken place. They therefore have determined to write off an 
amount equal to 2} per cent. on the permanent investment for 7} years 
from the date when a deduction under same head was made.” Can you 
tell me who advised them as to that amount of 2} per cent.—did you ?— 
No; the Directors did it themselves. 

“That will amount to £2389 13s. 2d., which will be taken from reserve 
and depreciation accounts, and partly from the balance to the credit of 
profit and loss.” How much was taken from the reserve and depreciation 
accounts ?—I think £800 was taken from the reserve account, and £450 
from the depreciation account ; and there was between £1000 and £2000 
from the profit and loss. 

“Thereserve-fund then abolished never existed as an amount lodged in 
a security outside of the Company.” It was, therefore, an accountant’s 
balance ?—It was a true figure; there was nothing fictitious about it. 

“The directors during the half year made a call on the new shares of 
£500. Same was spent on a new station-meter, house and office, enlarging 
old engine-house, and putting up a second and more powerful combined 
engine and exhauster.” That was paid out of the capital, and you have 
put down £900 instead of £500, as coming out of profit and loss ?—No, I 
do not say that all those came out of revenue; I say the balance has. 

Your report says.you have spent £500, your account of extensions says 
£900 ; where does it appear that you have spent £900 ?—This is only the 
half-yearly account—in the June half year you have the remainder. There 
was £400 expended in the June half year which you have not there, and 
£500 expended in the December half year which you have. ad 

In 1878 I see in your account there is “new washer and purifying- 
house, £379,” to which half year is that due ?—Both. 

Cross-examination continued: We do not print our accounts every half 
year. We are only bound to hold one meeting in the year, and we some- 
times print the year’s account all in one. We have paid interim dividends 
frequently, instead of holding a meeting, and we did so last December. 

Mr. Lirrter: You put down £379 for the new washer and purifying- 
house. I have your two half years accounts before me, and the only thing 
I can find is extensions to Dec. 31, 1878, 17s. 3d., and new purifying-house 
£132, while in the previous half year there is not a single item ? 

Witness : There is “‘ extensions ’’ here [pointing the item out}. 

That means extensions of mains, and that is not the same item as new 
washer and purifying-house, which you have put down at £379. The only 
expenditure for purifying-house is £132 in your account ?—If you add the 
two items together, you find that they make the amount stated, £379. 
Why do you put if down as new washer when it is.extensions of mains ? 
I do not say it is extensions of mains. It means extensions generally— 
washers or anything. There is £246 put down for extensions for the June 
half year, 1878, and £132 in the December half year, making together 
£379. The items are quite correct. 

In 1869 was that retort-house a renewal of an old one?—It was re- 
modelling it altogether; changing the construction of it, and altering it 
in different ways. 

In 1872 I see “new engine-house, exhauster, and boiler.” Was that a 
boiler in place of the old one?—No, in addition to the old one. In 1877 
we added another boiler, making two. 

* Amount shown as expended in works in the balance-sheet, Dec. 31, 
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1878, £13,832.” You take that from the amount expended, and give the 
balance as what has been expended out of revenue ?—Yes. 

Cross-examination continued: We never had a depreciation-fund till 
1877, although I think there was something allowed. Our body of Share- 
holders has varied since 1868. With regard to the memorial from tho 
consumers of gas to the Chairman of the Commissioners of Queenstown, 
dated July 19, 1878, I may remark that I heard a rumour that there 
was something being got up against the Water Company in Queenstown, 
but nothing official. I am the Secretary of the Water Connery and I 
know that the Commissioners have not agreed to buy them, although there 
has been an agitation for a good many years on the subject, and at one 
time engineers were employed to advise the Commissioners on the ques- 
tion. I am not aware that gas is now made with fewer hands than was 
the case in 1867; at all events, in small gas-works. The price of gas in 
Waterford is 5s. 9d., with 15 per cent. discount, but they manufacture three 
times as much gas as we do. In Youghal it is 4s., without discount. I 
entered into communication with the Clerk to the Town Commissioners 
in Youghal with reference to the price of gas there, and he handed me the 
following statement, showing that, in consequence of the low price of gas 
in Youghal, the charge for lighting 123 public lamps would be borne out of 
the borough cess :— 

Average Receipts and Expenditure of Gas- Works for Six Years 
ended July 31, 1878. 





Dr. (Gas was then sold at 5s. 6d.) Cr. 
Coals . . . . . . « « £580 0 O| Reecived from consumers, . £896 0 0 
Pi + «.. + « ¢in ae es Do, cokeandtar . 226 0 0 
ee +s ¢ * « «-.<« 80 0 0 
Collector’s poundage . . , 30 0 «0 | 
Incidental. . 6 ° 40 0 0} 


262 0 0} 


£1122 0 O01} 
Gross amount of gas manufactured, about 6,000,000 cubic feet. 
Sold to consumers . about 3,300,000 


Profit and loss 


£1122 0 0 


Gapplleitepeiiiolempe.. ... 1 ss sense ry 1,800,000 
Consumed on premisesand leakage . ..... +. ” 900,000 
6,000,000 


The reduction in price from 5s, 6d. to 4s. will absorb the entire surplus, so that the 

cost of lighting the public lamps (123 in number) must be taken from the corporate 
rents and borough cess. 
In Limerick the price is 5s., and at Wexford, with a population the same 
as Queenstown, I am aware that it is 4s. 6d., and with a freight of 6s. ; 
but I know a great many towns where the price is greater than ours. At 
Clonmel they manufacture 18 million feet of gas, while we only manu- 
facture 13 million, and the price there is 6s. 6d. They do not have to carry 
the coal by railway to Clonmel. I may also say that the rate of stokers 
wages there is only 17s. 6d., while with us it is 26s ; at Clonmel the rate of 
labourers wages 1s 12s., whereas with us it is 15s. The price of lime 
there is 1s. 8d., whereas at Queenstown it is 1s. 11d. In many of the 
other towns the price is 6s. 3d. and 6s. 8d., and in some it is as high as 
7s. 6d. I do not know what is the population of Youghal; but I believe it 
is less than Queenstown, and it is further inland. 

Re-examined by Mr. IirzGurinp: We havo to cart our coals for about 
a inile, and that is exceedingly expensive; it used to cost us nearly Qs. a 
ea The price of gas in Galway is 6s. 6d., although that is a seaport 

own. 

The CHamman: Are these places supplied by a company or by the 
Corporate Authority ? 

Mr. Firzereraup: I think in Youghal the works were originally set up 
by the Commissioners. There never was any company there ? 

Witness: No; the Duke of Devonshire gave the land free; they pay no 
rent for the ground on which the works stand, and until recently they 
paid no taxes. At Waterford ships come alongside the works of the Com- 
pany, and the make of gas there is nearly four times the amount of that 
made in Queenstown. 

You have been asked with regard to the proposal for the Commissioners 
to purchase the water-works. Have your Company refused to sell them 
to them ?—We are of opinion that it will not come to anything. The 
scheme which the Commissioners have on foot now is to get water from 
some other place, at an estimated expense of about £25,000. A protest 
has been lodged by all the large ratepayers of Queenstown against the 
scheme, on the ground of the expense. 

Assuming that scheme to be carried out for £25,000, do you think the 
Commissioners would be able to undertake the additional liability of the 
gas-works as well ?—I should not think so. It is supposed that it will cost 
£40,000, and the estimate is £25,000. 

Mr. Lirrtzr: I have the estimate here, and it is £21,000, instead of 
£25,000; and that is adding 15 per cent. for contingencies. 

Mr. FirzcEraup: It is stated in the protest that the estimate is £25,000. 

Mr. Lirrter: That only shows that some of the ratepayers may have 

been induced to sign the protest on a misstatement. 
_ Mr. Frrzceraup: You have been asked with reference to this paragraph 
in the Directors report for 1877:—“The Directors have determined to 
write off an amount equal to 24 per cent. on the permanent investment for 
seven and a half years.” Is that a question of book-keeping ? 

Witness: It is simply a question of book-keeping, and was done by our 
Directors contrary to the advice of their Engineer. Although we had no 
depreciation-fund, we maintained the works in proper order out of current 
revenue, and in consequence we paid a smaller dividend on our existing 
capital than we otherwise would have done. 

_ By the Commrree: With regard to the works which I have put down 

in this account, they were not in substitution of old ones, but were 

entirely new works, which would be properly charged upon capital. I 

distinctly swear that none of that balance of £3050 was for wear and tear. 
Mr. James Demery, examined by Mr. FirzGERaup. 

I am a shipping agent, residing at Queenstown, and am Vice-Consul 
for Spain for the county of Cork. I am also an owner of house property 
in Queenstown to a considerable extent. I have dealt with the Queenstown 
Company for the last 20 years, and have found the supply of gas to my 
entire satisfaction. I have had occasion to make one or two complaints, 
but they were promptly attended to. I believe it would be for the public 
advantage that this Company should obtain the parliamentary powers 
they seek ; and also that it would be for the interests of the rate ayers 
wy dy caneeng aces continue to supply gas, and that it should not 

ne hands of the Commissi i i 
in te vps pir habe nissioners. I think they have too many irons 
Jross-examined by Mr. Lirrter: I would at all times prefer to have 
eal — cheapest price at which I could get it, provided I had it 
r. LirtLER: Do you think that you would be likel it ¢ 
ITT! wo y to get it cheaper 
ST oreews than from the Commissioners, who can borrow money 
ig E I cannot answer that question. 
_ Sud. Duckwortu: Have there been any serious complaints, to your 
Comedee, from the ratepayers with regard to the gas supplied by this 





Witness: I have heard of no complaints against the Company. 

Mr. Lirtter: We do not find any fault with the quality of the gas 
which the Company supply. ant ; 3 

By the Commirree: As a large shipping agent, I consider the prices 
charged for coal—viz., 17s. 4d. the present price, and £1 Os. 6d. the 
average—fair prices for coal. I pay 25s. a ton for the coal for my own 
private use. p . 

Mr. William Adolphus Beamish, examined by Mr. Fitzcreraup. 

I am a member of the House Committees of the Royal Western and the 
Royal Cork Yacht Clubs at Queenstown, both of which consume a con- 
siderable quantity of gas. I have found the supply of gas good and sufli- 
cient, and consider it would be proper to leave it in the hands of the 
Company. 
Mr. George Anderson, examined by Mr. FirzGERaLD, | 

I have been for the last 25 years constantly engayed in designing and 
constructing gas-works, and in advising gas comp: ies, I have special 
experience with regard to gas-works and gas comp:.: ‘sin Ireland ; 1 am 
Engineer to halfa dozen, and also hold several works in uiy own hands. Iam 
contractor for the supply of gas to Waterford, Kilkenny, and two or three 
other places, and I am Engineer for the Cork works, adjoining Queens- 
town. I was Consulting Engineer to the Queenstown Gas Company for 
many years, and for the last few years I have been Engineer proper as well. 
I have seen the Bill which the Oompony are promoting, and think the 
capital asked for is moderate, and should be given. It will last ten or 
twelve years, and I think it is but fair that a ge el should have a 
capital to last them for that period, so as to avoid the necessity of con- 
tinually coming to Parliament. Besides, they will not expend any more 
than is necessary in their own interests. . 

The Cuarnman: I think they can hardly have a less capital allowed them 
than they are asking for. 

Mr. Lirr.er: The question is, How much is to bear 10 per cent, ? 

The Cuarrman: That is another matter. 

Examination resumed: I have a list of the larger extensions and im- 
provements made by the Company, and can verify their value. Most of 
them have been made under my own supervision, though I cannot certify 
the amounts. I asked the Secretary to extract from his books the 
amounts which had been expended, and he has done so, and I had the 
account given to me which he has read to the Committee, The Secretary 
and I may not agree within £100 or so, for the reason that they do noi 
keep their books in the same technical order which large companies do ; 
they work revenue and extensions all together, and, therefore, they could 
not exactly item out the thing to £100; but 1 make out that what they 
have expended since 1868 has been £5500. The capital at the time I 
commenced, in 1868, according to their books, was £10,665, and the capital 
now on their books is £18,332, being an increase of capital of only £2677. 
The balance, therefore, I consider, is due to what they have expended out 
of revenue from year to year; and, alding extra lamp-posts and meters, 
it would be about £3300. I go back to 1864, and I find the rental was 
then only £1700; now it is £3500, so that they are earning double the 
rental with only £2000 or £3000 increase of capital, clearly proving that 
they must have expended a large amount of revenue. During those years 
they have been paying 6 per cent., whereas, if they had divided the 
whole profits and increased their capital, they might have paid 8 per cent. 
From my knowledge of the Queenstown Company, and of other com- 
panies ne A I have mentioned, I consider the standard price of 6s. to be a 
fair one. I know that has been the ruling price of the Company for some 
years, with the exception of the period of the coal famine, when it went 
up to 7s. Many companies during the year of the coal famine raised 
their price 2s. This Company used the best coal, and they were under 
very liberal terms with those from whom they got their supply of coal, 
and they were able to supply gas with an increase of 1s. only, 

By the Commrrrer: The quantity of gas made for every ton of coal 
carbonized was 9700 oddfeet. The leakage has been 15 per cent., but, by the 
enlarged mains which we have laid down, that has_ been decreased. We 
make 300 or 400 cubic feet per ton less than is made in London, and the 
reason is because I believe it is better to stop short of taking the whole 
quantity out of the coal. A better gas is obtained, and I consider it just 
as profitable for the Company. The illuminating power of tho gas is 16 
candles, as measured by-the standard adopted in London. 

Mr. Firzceratp: Are there local peculiarities connected with Queens- 
town that make some difficulty in the supply of gas—that is to say, in 
regard to the straggling nature of the ground ? 

Witness: Yes. A good many people who have business in Cork live at 
Queenstown, which is a very beautifully situated place, with a splendid 
view, and there are a good many villas about. In order that the gas-works 
should not be a nuisance to those residences, voy f have been built nearly 
two miles out of the town, and that necessitates leading a main from the 
works to the town; they also have to cart their coals, which costs about 
2s.aton. The Company put the works at a distance, so as not to interfere 
with the people living about there ; in fact, the land upon which the works 
are erected has been obtained from one of the landowners, and very likely 
he insisted upon their going out of the town. The houses in Queenstown 
are on three terraces ; it is a little like Gibraltar, the whole ground being 
sloping. There is first the harbour; then there is a row of houses higher 
up; and then there is another row higher up than that. The gas being 
spread over the whole of that district, the leakage is a little more than it 
would be in a close and compact town, but still it is not great as com- 
pared with other towns. There is a greater extent of main to be laid for 
the supply of gas than in a crowded town, and more capital is required in 
consequence, 

Mr. Lirr.er (in cross-examination): Is that a generally accepted theory 
of gas engineers, that you should leave 300 fect, and not exhaust the 
producing power of the coal ? 

Witness : I think itis. If you exhaust all the gas out of the coal, you 
get very inferior gas. Those who choose to supply gas of that kind may 
do it, but I do not consider it prudent to do so. In order to supply 
14-candle gas as a minimum, we must always have it above that. 

Half a candle ?—More than that. 

The Cuarrman: We have been told that you must have two candles to 
be safe. 

Mr. Lirtter: I have heard on other Bills that half a candle is enough. 

Witness: In the first place, it is almost physically impossible to make 
gas always of the same quality, and a certain margin must be provided, I 
do not know that the price of coal at Cork, for best Glasgow splints, is 
17s. 6d. a ton at the present moment. You cannot get Newcastle coal for 
that. Iam bringing coal into Cork harbour for other gas-works, and I 
know it would cost more than that. The freight from Newcastle to 
Queenstown varies from 7s. 6d. to 12s., according to the season of the year. 
Cheaper coal can be obtained at Cork than at Queenstown, although 
Queenstown is ten miles nearer to Newcastle. In the first place, to unload 
at Queenstown you have no depth of water, and you must have small 
vessels for the conveyance of your coal; aud, in the second place, at Cork 
they employ steamers, which take the coal at about 1s. a ton less than 
sailing vessels. At Queenstown they could not do that, because they 
only carbonize 1300 or 1400 tons ina year. We buy our coal in summer, 
in autumn, and in spring. 
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Mr. LirttzR: Would you not buy coals when they were cheapest, and 
when freight was chea; a y , ees 

— It would depend upon whether you had the money to do it 
with, 

We assume that you have proper capital ?—The Company would bu 
their coal at the most abuamtageoes tant gt , 

Therefore Fag would not have to pay more than 6s. or 7s. freight ?— 
Yes, you would. If you bought your coal in the summer you would have 
it lying a long time in your stores, and it would depreciate. 

8 it not the fact that the largest steamers can lie alongside at the very 
place where your coals are discharged ?—I am not aware of it. I know 
we always have small vessels of 200 or 300 tons. 

What proportion does the coke sold bear to the coke manufactured ?— 
The proportion would be 60 per cent. sold to 40 per cent. used. 

By the Commrrzz : The Company take about 500 or 600 tons of coal at 
a time in the best part of the season, and none at all in the winter, for 
about three months. We could not store more if we had it, as we have 
not room. Coal begins to deteriorate the moment it is laid down; but it 
would not deteriorate much for two or three months. It is not advisable to 
have more than six months consumption. 

Mr. Littter: Do not well-regulated gas companies buy their coal in the 
summer and autumn ? 

Witness ; Some of the best-regulated companies in the world buy their 
coal the whole year round. The Beckton Gas-Works are drawing their 
coal every day in the year. 

You sell nearly 12 million feet of gas dl year? Would you be sur- 
prised to find that, on your own figures, and taking your own cost, whether 
Fpamte orgs or i -— giving be per cent. — on £9000 capital, and 

per cent. on £5000 loan capi ou can make your gas and sell it at 
4s. 10]. ?—I think that is whe es 

That is for the year ending June, 1878?—Two or three years ago I 
began to remodel the works, and we spent a good deal in thoroughly 
renewing all the old dilapidations, and that will last for two or three years 
before it requires any wear and tear. Therefore, in a year after you have 
made these remodellings, you will have more profit than you would have 
if you had been in the ordinary state of wear and tear. 

0 you dispute your own accounts, as given in those two half-yearly 
re , which show that you can make your gas and sell it at 4s. 103d., 
and earn 10 per cent. upon the £9000 capital, and 5 per cent. upon the 
other ?—The accounts may show that, and for the reason I have given, 
but it is an exceptional reason. In future years the wear and tear will 
begin again. The usual expenditure for repairs per 1000 feet on a make 
of this amount would be from 4d. to 6d. 

In that year, which you call an exceptionally good one, you did spend 
6d. or more ?—I do not know that that affects the question at all. 

By the Committee: I have just taken the works at Kilkenny—since 
March. The price there for a number of years was 7s. 6d., but I have 
taken off 10 per cent. The Company have been in existence for 25 years, 
and at the price of 7s. 6d. they had not been able to pay 5 per cent. The 
Corporation gave up the lighting of the town on account of the high price, 
and it is now lighted with petroleum. The Corporation of Queenstown 
get their gas cheap from the Company. They burn 13-100ths of the gas 
made, and they only pay 10-100ths of the money which the Company 
receive. The price of coal given by one of the witnesses—17s. 44d.— 
includes cartage into the works. 

Re-examined by Mr. Firzceratp: The works are far more valuable than 
they appear upon the Company’s paper; and two or three years ago, when 
they proposed to write off £2389 for depreciation, I advised them it was 
wrong to do it, and for the reason that in 1864 they required £5 14s. of capital 
to earn £1 of rental, while at present to earn £1 of rental they have only 
£8 14s. of capital. They have put money into the concern from year to 
year, instead of dividing what they might have done. 

Mr. Litter: Will you put your capital in both instances at per million 
feet sold in each year. 

Witness : It is 21s. 8d. of capital for every 1000 feet; but, having made 
that statement, I wish to give an explanation. Companies of the same and 
similar size have larger capitals, and companies of a larger size have 
smaller capitals. You may have a company with 14s. of capital to 1000 
feet, and also companies with 33s. of capital per 1000 feet. Ours is 
21s. of capital per 1000 feet. In Limerick it is 24s. ; in Walton-on-Thames 
it is 87s.; Lea Bridge, 27s.; and in the case of a company which came 
before Parliament last year—the Castleford Company—it was 33s. 

In the case of Lea Bridge the gas sells at 5s. ?—It may sell at5s., but the 
business is so much larger—it is double what it is with us—that it ought 
to be lower than in our case, while, on the contrary, it is higher. 

Mr. R. P. Spice, examined by Mr. FirzcErRa.p. 

I have recently visited Queenstown for the purpose of this inquiry, and 
made myself acquainted both with the requirements of the district, and 
also with the position of the Company lighting it. Amongst other 
things I made a valuation of the Company’s works. I consider them 
worth about £15,000 to £16,000. I found the works in very fair order, 
except where they are being transformed and enlarged. The small 
purifiers are in course of being taken down, and larger ones are being put 
up ; otherwise the works are in very good working condition, and they have 
been well cared for. Having regard to the position of the town, the site 
of the works is exceptionally good ; it is unavoidably a long way from the 
town, but that is rather a merit than otherwise. The works are out of 
everybody’s way, and are well situated for receiving coals, except that 
they have to be carted from the wharf for a short distance. There is one 
disadvantage they are labouring under—they have a public road quite 
through the works—but that is to be remedied by the Bill. I think the 
price is a very fair one. The dividends have only averaged 5} and 6 per 
cent., but part of the profit has been expended in enlarging the works; there- 
fore the works are worth more than is represented in the shape of capital. 
I question whether the Company really know what they have spent. 
They have accounted for some £3000; but I take it, from what I have 
seen, that they have been fed from time to time by the application of the 
— which the Shareholders should have put into their own pockets. 

think it would have been fair if the Company had asked for £5000. 

A Memser of the Commrrrez : If the Committee consider that they are 
entitled to this £5000 expended as revenue for the extension of the works, 
they are at the same time bound to consider that that might have been 
app ed to a dividend, and therefore it might be assumed that the profits 
of the Company are very much higher than they appear ? 

Witness : Not so much higher; but they are higher by that difference. 
While they were paying 6 cent., they might have paid 8 per cent. 

Examination resumed: I am acquainted with the price of gas in some 
other Irish towns, and Queenstown will compare favourably with the 
towns in that list. In the Londonderry case I think the price allowed 
was 5s. 9d., but Londonderry is about three times the size and population, 
and the consumption of gas there is very much larger. There is quite a 
difference of 6d. per 1000 cubic feet to be allowed in the selling price of 

between Queenstown and Londonderry. The circumstances of London- 

erry allow coal to be bought there at a small price, but I do not know 
what the price is there. The amount expended out of revenue on capital 
accouat by this Company has extended over a number of years, but taking 














iton an average, it has been a small amount per annum—somewhere about 
£150. The question of the standard price of gasin a district is affected by 
the character of the place. Queenstown is avery straggling place ; on one 
side there is the sea, and on the other side there are a series of terraces, 
extending a very long way. I would not object so much to having to take 
the gas uphill, but the case is made difficult by their having to send their 
gas downhill as well as uphill. The unaccounted-for gas is, therefore, 
apts greater than it would be in a place more favourably situated. 
It is something like 8 or 4 per cent. above the usual rate, but that is not 
= ~~ of the Company; itis a misfortune that they have to contend 
with. 

Cross-examined by Mr. Lirrter: When a mere limited company is 
being sold—not a parliamentary company—the rule formerly was to give 
16% years purchase of the profits earned ; but latterly it has been to give 
20 years purchase in the case of anon-statutory company, and 25 years for 
statutory undertakings, although it sometimes runs as high as 28 years. 
With regard to capital expenditure out of income, that is a process I do 
not approve of. should always prefer capital to be subscribed, but 
nervous people keep the capital down, from the fear of something else 
springing up. They do it with a good intention; but I consider the pro- 
per way to deal with the matter is to subscribe the capital right out, and 
divide the profits so as to give the full dividend, and then reduce the price 
of gas. In the present case, however, that argument has no weight, 
because the price has been fair ali the way through, and the dividend paid 
has been low. If they had been paying something like 10 per cent., and 
had then built up works out of profit, they would not have been entitled 
to the consideration of a Parliamentary Committee. 

Mr. Lirtter: The good intention was to serve their own purposes by 
avoiding observation ? 

Witness: The selfish principle generally prevails among mankind. 
They have carried on the business on the safe principle of keeping the 
capital down; but the proper way is that the capital should be provided, 
and the business of the Company so regulated that they may, with due 
care and diligence, pay their maximum dividends out of the price which 
they are allowed to charge. 

As you say the selfish principle governs us all, I suppose a person who 
bought or sold shares ten years ago would be guided . the then dividend. 
He would be guided by his gan ages in the future. If he thought it was 
a poor concern he would sell out; if he thought, on the contrary, it was a 
concern the dividends in which would improve, he would hold on. He 
would take all things into consideration. 

Cross-examination continued: I did not ascertain the price the Com- 
pany were paying for coal per ton, but the result I arrived at was that 
their gas cost them from 3s. 6d. to 8s. 8d. per 1000 feet; then upon that 
they would be entitled to something for reserve-fund and contingencies, 
and 6s. would pay them something like 8 per cent. I have seen one 
account which made it 3s. 43d., but, according to my correction of that 
account, it would bring it to 3s. 6d. I think the Company are getting 
their coals in the cheapest market, because they have a good adviser ; 
Mr. Anderson is a man who would get the best coal at the cheapest price 
that he could. I do not know that they are exceptionally well off at 
Queenstown as regards their sale of residuals. They make, for the bulk 
of their tar, about 2d. a gallon, and tar is now generally worth about 3d. a 
gallon in these days of aniline dyes, and so on. Mr. Anderson was quite 
right when he said that, if no cannel is used, but all Newcastle coal, it is 
best notjto work the coal toits utmostlimit. If they confine themselves to 
Newcastle coal, they must not take 10,000 feet outof it ; if they do, the latter 
part of the charge produces such poor gas that it materially diminishes the 
value of the-whole. If you want to make good gas with only Newcastle 
coal, you must not get more than 9700 feet out of it. Modern appliances 
must be taken in connection with the circumstances of each particular 
case. I am in favour of the adoption of modern appliances, but they can- 
not be adopted in small works of this character—that is to say, charging 
and drawing the retorts partly by machinery, and partly by hand labour. 
In this Company they have the gas tested by the modern burner, which 
makes 14-candle gas appear to be 16; in fact, it is 16 really, but the old 
burners made 16-candle gas only appear to be 14. If it were not for that, 
14 candles would be too high for the maximum; as it is, I say 14 candles 
should be the rule in this case. In 27 cases out of about 32 last year, 14 
candles was the standard. At the present time I believe they are supplying 
15 candles ; but that is no reason why they should be liable to a penalty 
if they fell below 16 candles. 

Mr. Littter: Is it not the fact that you use larger retorts than you 
need, and altogether that you make gas cheaper than you used to do? 

Witness : The time was when gas would have cost 5s. per 1000 feet on 
such a scale. 

Ten or twelve years ago it was more expensive to make gas than it is 
now ?—Yes; but that is more due to the increased value of the residuals 
than to the improved appliances. The manufacture of gas is now better 
understood than it was, no doubt. 

By the Committee: The amount of gas obtained from a ton of coal 
depends on the degree of heat applied. The coal might be worked to 
a white heat instead of a red heat, and then the gas would be produced in 
alesstime. If the coal is kept in too long with a high heat, all the gas 
would be taken out of it, hard coke would be brought out of the retort, and 
the gas spoiled. 

Cross-examination resumed: As a rule, companies are well treated when 
they come to Parliament. This Company now seek to put themselves 
under proper regulation, when there is no obligation on them to do so. 

Re-examined by Mr. FirzGeratp: Sometimes, when the tar does not 
command a fair price, the Company are obliged to burn it in their 
furnaces. The Company is a local one, and they are therefore interested 
in pleasing every one. Ihave seen the accounts, and I find that all the 
money spent has been regularly accounted for. If this Company do not 
obtain parliamentary powers, they are liable to an indictment in carrying 
on their business; anybody can proceed against them at common law for 
opening the roads. No authority short of that of Parliament can enable 
a company to get at their pipes. 

Mr. FrrzGERALD: Those being the conditions under which they carry 
on business, they might be obliged to sell their undertaking at what would 
be a confiscatory price ? 

Witness : Yes, that has been known to take place. 

Mr. FrrzceRa.p said that that was the case for the promoters. 

Mr. LitTLer, in opening the case for the Queenstown Commissioners, 
said that if the promoters would insert a clause providing that if the Com- 
missioners obtained a Provisional Order from the Local Government 
Board of Ireland within a certain period—say, 18 months or two years, or 
any other reasonable time—for the purchase of the works, then, on their 
paying the costs of obtaining the present Act, the Company should sell on 
the same terms as if they were a non-statutory company, he would be 
quite content to allow them to have their Bill, subject to discussing the 
question of price, and so on. 

The Cuarrman: That strikes the Committee as a reasonable proposition. 
What do the promoters say to it ? 

Mr. FitzGERawp said it was a proposal he should like time to consider. 

Mr. Littier: I have written this out as the clause which we would 
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suggest: “ Ifthe Commissioners shall, within [ ] months after the 
passing of this Act, obtain a Provisional Order for purchasing the works 
of the Company, the Company shall sell the same at a price to be ascer- 
tained by arbitration ; but the arbitrator shall not, in assessing the price, 
have regard to the fact that the Company is incorporated by Parliament ; 
and he shall add to the amount of his award the actual cost of obtaining 
the Act.” 

After some conversation, 

Mr. LirTLeR suggested that the time fixed in the clause should be two 
years after the passing of the Act. 

Mr. Firzceratp: My difficulty is that this proposition has never been 
before the Shareholders of the Company. 

Mr. Camenron (agent) said the clause would have to be inserted after a 
petition for additional proves It would have to go before the Standing 
Orders Committee, and would probably take a period of ten days. 

The CHarrman: It is easy to call this Committee together for a short 
time then. Do the promoters raise any objection to the clause ? 

Mr. FirzGERaup said the matter was so important to his clients that 
they would like a little time to consider it, and also for the purpose of con- 
sulting with Mr. Michael, who was engaged elsewhere. 

The CuarnmMan: I may remind you (though I do not say that would be 
the result) that by not accepting this clause, yourun the risk of losing your 
Bill altogether. 

After a short consultation, 

Mr. Micuart said he would accept the clause suggested by Mr. Littler, 
with the period of two years. 

The Cuarrman: It still remains to go through the clauses of the Bill. I 
do not think we could even now sanction the standard price. 

Mr. Littier: We should have to alter that altogether, and to ask for a 
maximum instead. 

The Cuarrman: We cannot assume that you are going to buy. We are 
granting this Act to a Company who have made an agreement with you 
ah Ag may purchase, but we must assume that they are going to keep 
the Act. 

Mr. MicuazL said he understood the Committee were prepared to pass 
the Bill upon the Company undertaking to sell to the Commissioners. 

Mr. Litter: Subject to the question of price. 

Mr. Micuaen: Then I am afraid we must withdraw the whole matter. 

The Cuarrman: I think you may trust us to treat you fairly. When you 
hear what the Committee have done, you will even then, if you think 
necessary, be able to withdraw the Bill. 

After another interval, 

The Cuatrman: The Committee consider 5s. 6d. to be a fair standard 
price. 

Mr. Micuar.: We venture to say that we cannot live at 5s. 6d., and we 
will give evidence upon it, if you wish. 

The CuarrnMAn: You have given evidence that, with coal very much 
higher than it is now, your ruling price has been 6s., and that you have 
been paying 6 per cent.; and at the same time you have spent a large 
amount of revenue as capital. 

_ Micuaet: There never has been a maximum dividend of 10 per 
cent. 

The Cuarmnan: The Committee have considered this question on your 
own evidence, and they think that 5s. 6d. is sufficient as a standard price. 

Mr. Lirrter: You have not heard Mr. Stevenson, and he thinks that 
5s. is sufficient for the standard. 

The Cuarrman: Without hearing any opposition, the Committee think 
5s. 6d. is standard price enough to enable the Company to pay a good 
dividend. 

Mr. Micuaru: Our opponents are perfectly willing that we should strike 
out the sliding scale altogether, and put in a maximum of 7s., which will 
be reverting to the old legislation. 

Mr. LirT.er said the view of his clients was that, inasmuch as the 
could compel the Company, under the Gas-Works Clauses Act, to wor 
fairly, the maximum did not matter in the slightest degree, because, as 
soon as they arrived at their maximum dividend, they must reduce the 
price. He had, however, one addition to make, and that was, that there 
should be an official or joint Auditor. 

The Cuarrman said the Committee would assent to the striking out of 
the sliding scale. 

Mr. LitTLer inquired what was the decision of the Committee with 
reference to the proportions of the B capital and the A capital ? 

The Cuarrman: We do not propose to modify that. 

The clauses of the Bill were then proceeded with, and the Committee 
adjourned till May 26, to enable the parties to apply to the Standing Orders 
Committee. —_—--— 
Monpay, May 26 

Mr. Lirrier said the Commissioners, having had an opportunity of 
carefully considering the matter, had come to the conclusion that the 
standard price of 5s. 6d., indicated by the Committee at their previous 
sitting, would, on the whole, be more satisfactory to the consumers than a 
maximum price of 7s. 

The CHarrMan said that the opponents not having accepted the offer of 
a standard price of 5s. 6d. when it was made, the Committee could not now 
alter their decision. 

On clause 70a, 

Mr. Lirrien suggested the addition of the words “ elect to purchase and 
shall obtain.” 

Mr. CaMERron promised that the words should be inserted when the Bill 
went to the other House. 

On the audit clause, 

Mr. Litter said the proposal made by the promoters was so nearly in 
accordance with the view of the opponents, that he would not further 
contest the point. 

The remaining clauses were read and agreed to, and the Chairman was 
directed to report the Bill, as amended, to the House. 








Heqal Intelligence. 
SWANSEA POLICE COURT.—Monpay, Jung 30. 
(Before the Mayor, the Strpenpiary, and a Bench of Magistrates.) 

. THE SWANSEA GASLIGHT COMPANY AND THE CORPORATION. 

The Swansea Gaslight Company appeared to answer a summons for 
#ion-payment of rates due to the Corporation as the Urban Sanitary 
Authority. The amount has never been in dispute, but the Company 
rxefused to liquidate their district and water accounts, in consequence of 
the Corporation having, since 1876, owed them various sums, amounting 
now to £60 16s. 8d. As many as 18 written applications, it was authorita- 
tively stated, had been made to the Town Clerk or to the Treasurer, for 
payment of the accounts due to the Company, the following letter having, 
on the 6th of June, been written to the red gentleman :—“ Dear Sir,—I 
hold several cheques for district and water rates, amounting to £321 
9s. 8d., and on receipt of your cheque in settlement of our long-outstand- 
ing account, owing by the Swansea Urban Sanitary Authority and the 





Swansea Corporation, now considerably overdue, I shall be glad to come to 
a final settlement.—Yours truly, Charles Towers.” In accordance with an 
appointment made on the 26th of June, the Manager of the Company (Mr. 
Thornton Andrews) met the Finance Committee and the Mayor at the 
Town Hall, when, so it was understood, it was agreed that the Company’s 
account should be paid immediately after the finance meeting. It then 
appeared that a summons had been taken out for the district and water 
rates up to June, 1879, but the Mayor directed the withdrawal of this 
process, which, it was said, had been taken out without the instructions 
of the Town Clerk. Subsequently, however, Mr. W. H. Jones, of the 
Treasurer's department, wrote on the 27th of June to say that the process 
could not be withdrawn, and the representative of the Company was put 
in receipt of a summons, in which their indebtedness was mentioned as 
£278 3s. 8d. 

Mr. W. H. Jones, on the case being called on, applied for an adjourn- 
ment, as the 'lown Clerk was unavoidably absent. 

The Mayor: Do you mean to say that the summons has not been with- 
drawn ? 

Mr. W. R. Surru (for the Company): The summons has not been with- 
drawn. We have a notice in writing to be here this morning. 

The Mayor: My reason for saying the other day that it ought to be, 
was that the summons was taken out without the permission of the 
authorities, and without the cognizance of the Town Clerk. For that 
reason I think I used rather strong language on Saturday last to the 
officials of the Corporation. 

Mr. Smiru: What Mr. Andrews and the Company feel is that they are 
summoned here to pay a rate which is due upon the very day the 
summons is issued. They are said to be a very arbitrary Company, who 
do all sorts of wicked things; but we want to know why the Corporation 
bring us here when they owe us £69, dating so far back as December, 1876. 

The Mayor: That question was settled on Saturday. 

Mr. Smirn: I understand that it was settled; but one of the Corpora- 
tion officials writes to us peremptorily: “I am, therefore, instructed to 
say that, under all the circumstances of the case, the summons cannot be 
withdrawn.” That letter is signed “ Wm. Jones.” 

Mr. Jonrs: I wrote that at the dictation of the Town Clerk. 

Mr. Smiru: And now you come and ask for an adjournment. Since you 
have brought us here, I object to it. In pursuauce of the arrangement, 
cheques were actually drawn on the 6th of June, and here they are. 

The Mayor: If the matter is to be adjourned, J suppose it is capable of 
an explanation, though I do not see it at the present time. 

The Stivenpiary: I am not cognizant of any arrangement. 

The Mayor: There were questions to be settled between the Company 
and the Corporation, as to the liability of the Corporation to make certain 
payments. An interview took place between the Manager of the Company 
and some members of the Corporation on Saturday, and it came out 
incidentally that a summons had been applied for against the Company 
for certain sums. According to what Mr. Andrews told us, it was issued 
on the very day the account was due, and I thought that was a very high- 
handed proceeding on the part of the Corporation oflicials. I certainly 
understood, when I left the Town Clerk’s office on Saturday, that tho 
summons was withdrawn. 

gaat So we understood. All we want is to have our account 
settled. 

The Mayor: I think it would be better that the summons should be 
withdrawn. The cheques are already signed, and why it should be per- 
sisted in I fail utterly to understand. 

Mr. Smiru: The Finance Committee mect on Wednesday, and they can 
sign our cheques. 

The Mayor: I take it upon myself to withdraw the summons; and I am 
very sorry, after the arrangement come to on Saturday, that for some 
reason (or no reason) this should be persisted in. 

Ravine or THE MancuEsTeR Corporation WarTeR-Works.—A question 
as to the rating of the Manchester Corporation Water-Works in Longden- 
dale came before the Cheshire Court of Quarter Sessions, sitting at Knuts- 
ford, last Wednesday. It was an appeal by the Corporation against a rate 
made on the 12th of May last by the Oversecrs and Assessment Committee 
of the township of Tintwistle, in respect of the water-works situated in 
that township. Mr. Higgins, who appeared for the Corporation, said the 
parties had come to an agreement, and he had to move the Court to amend 
the gross rateable value, the rateable value, and also the rate made, and 
for an order that the Assessment Committee should alter the valuation. 
list according to the figures which had been agreed wpon, which were as 
follows :—The gross rateable value was reduced from £20,931 7s. to £10,530 ; 
the rateable value from £18,882 12s. to £9500; and the rate made on the 
12th of May from 43147 2s. to £1583 6s. 8d. Mr. Swetenham, who appeared 
for the Assessment Committee, consented to the motivn, and the assess- 
ment was amended accordingly. 

AcTION FOR DAMAGES AGAINST THE Dumrries Gas CoMMISSIONERS.— 
In February last an action was raised in the Dumfries Sheriff Court by 
Mr. J. J. Fryer, Dumfries, against the Dumfrics 'Town Council, as Gas Com- 
missioners, by which he sought to recover the sum of £50 as reparation 
for loss and damage sustained in consequence of the partial failure of the 
gas supplied to the Theatre Royal, of which he was lessee, on the 28th of 
December, and its total failure on Monday, the 30th of December. From 
the judgment just given by Sheriff Hope, it appears that early intima- 


tion of the failure of the gas supply was given on the evening of the 28th 
of December to the defenders Manager, Mr. Abraham Malam, at the gas- 
works; but it was impossible to find out the cause of the failure in time 
to rectify it that night. Mr. Malam, however, promised to attend to it on 


Monday, the 80th; but no proper steps were taken by him to do so on that 
day, and in the evening the supply totally failed, so that no performance 
of the pantomime, which was then running, could take place. Application 
was again made to Mr. Malam, and on the following day he proceeded to 
remedy the failure of gas, which was discovered to arise from the effects of 
severe frost. It was alleged that in consequence of the impossibility of 
giving any performance in the theatre on the 30th of December the pursuer 
suffered pecuniary loss, not only by having no receipts that night, but by 
the knowledge of the failure of the gas having kept persons from attending 
on subsequent nights. The Sheriff held that the partial failure of the gas 
on the 28th of December having resulted from natural causes over which 
the defenders had no control until duly made aware of it, and no negligence 
in regard to remedying the same on that night having been proved, the 
defenders were not liable for any loss which the pursuer may have sus- 
tained on that date. He considered that the defenders were liable for the 
damage sustained by the pursuer on and after the 30th of December in 
consequence of their Manager, for whom they were responsible, having 
failed timeous!y to rectify the failure of gas on this last-mentioned date ; 
and even if it was not the duty of the defenders to rectify the failure of 
gas, the pursuer was entitled to damages from them in respect that their 
Manager, without repudiating the responsibility, undertook to attend to 
the matter, but did not do so, and that the pursuer relied on this under- 
taking. He assessed the damages at £20. It is understood that an appeal 
has heen made to the Sheriff Principal by the defenders. 
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Miscellaneous Helos. 


: METROPOLIS GAS SUPPLY. 

The following is an extract from the report of Dr. Williamson, F.R.S., 
the Chief Gas Examiner to the Metropolitan Board of Works, for the 
quarter ending the 30th of June :— 

I, Iliwminating Power.—The maximum, minimum, and average illumi- 
aes power in standard sperm candles at each of the testing-places 


Max. Min. ° 
The Gaslight and Coke Company— a ota 
is i¢ % .'*. 6 6 « « «4 S06 16°5 17°0 
TT . 5 eo te 8 17°1 16°4 16°6 
Millbank Street (cannel gas) . . . . 23'8 20°2 21°5 
Ladbroke Grove . tae i Maa? 19°1 ., 15°9 17°3 
Devon’s Road. . .... 18°4 16°8 17°3 
Carlyle Square oe wiles 176 .. 6S 16°9 
Camden Street. «2. 1. 6 6 6 6 ow ce 1H'0 16°1 17°0 
Graham Road . % - 18°8 ae oo BS 
Commercial Gas Company— 
Parnell Road. . . . 18°4 17°4 17°8 
Wellclose Square . 18°2 16°6 17°3 


South Metropolitan Gas Company— ; 
Hill Street,S.E......- 0 ee. 34. «o Oe 
At all the stations of the three Companies the average for the quarter 
has been above the parliamentary standard, especially at the Beckton, 
Ladbroke Grove, Devon’s Road, Camden Street, and Graham Road stations 
of The Gaslight and Coke Company, and the two stations of the Com- 
mercial Gas Company. 

II. With regard to Sulphur.—Sulphuretted hydrogen has not been 
present in the gas at any of the stations, The proportions of sulphur in 
other forms than this were— 

Grains of Sulphur per 100 Cubic Feet of Gas. 
N 


fax. Min. Aver, 

The Gaslight and Coke Company— 

UNE» 26 4% 6 ° 14°5 6°4 .. 10°3 

Friendly Place ...., 14°4 Tt -.. me 

Millbank Street . ° > 4 13'1 08 .« Wi 

Ladbroke Grove, . .... 18°8 "Ss . BD 

0. eee 56 .. 11°3 

mts ‘arden. rans | i 86 .. 18°9 

Camden Street . . . . c« ae 1°S 4. =18°S 

Graham Road. . ., . ee: ib 16°4 1l*l .. 13°8 
Commercial Gas Company-- 

Parnell Road ae oe \6'-4@ 15°4 8°7 11°8 

Wellclose Square. | . . . 18°2 67 2. 10°9 
South Metropolitan Gas Company— 

Hill Street,8.E...... a6... Wi 14°8 


From these results it will be seen that at all the stations of the three 
Companies the maximum has been within the requirements of the Acts of 
Parliament, and the average in all cases considerably better than required 
by the Acts. 

III. Ammonia has been present in the gas during the quarter, in slight 
quantities, at all the stations of the three Companies, with the exception of 
the Devon’s Road station of The Gaslight and Coke Company. At 
Beckton and Friendly Place it has appeared rarely. The average at all of 
the stations is considerably better than required by the Acts. 


ALTERATIONS IN THE TESTING-PLAcES.—At the meeting of the Metro- 
— Board of Works last Friday, the following report of the Special 

urposes and Sanitary Committee was read and agreed to :—“ Your Com- 
mittee have to rte with reference to the letter of the Vestry of Shore- 
ditch as to providing a testing-place at which to test the gas manufactured 
at the Haggerston works of The Gaslight and Coke Company, situated in 
the Kingsland Road, referred by the Board on the 23rd of May last, that, 
prior to the date of the letter in question, they had been in communication 
with the Gas Referees on the subject, and that a letter has now been 
received, in which the Referees state that they propose to prescribe, as a 
testing-place for the gas manufactured at the works in question, the 
testing-station already fitted up and used by the Company, and which is 
at a suitable distance from the works. The Referees, however, state that 
they will only prescribe the place on being satisfied that the gas supplied to 
the proposed station is a true sample of the gas sent out from the Hagger- 
ston works. The Referees, at the same time, intimate their concurrence 
in the views of the Board as to the abolition of the testing-place at Beckton ; 
and that they also propose to abolish the testing-place now prescribed by 
them at Friendly Place, Bow, and to establish three testing-places within 
the City. As the proposed changes will probably be made very shortly, it 
—— desirable that an early intimation thereof should be given to the 
officer engaged in testing at the Beckton station, and they therefore 
recommend—That notice be given to Mr. Young of the intention of the 
Gas Referees to discontinue the testing-place at Beckton, near Barking, to 
which he was appointed Gas Examiner the Corporation of London and 
this Board conjointly ; and that he beinformed that, on the discontinuance 
of the testing-place, his appointment as Gas Examiner on behalf of the 
Board will cease.” 


; METROPOLIS WATER SUPPLY. 
The following are the returns of the Society of Medical Officers of 
— = the Composition and Quality of the Metropolitan Waters in 
une, — 



































| Hardness 
Total Oxygen Nitro-| ammonia. (Clark’s 
NAMES OF | Solid — gen. Scale). 
Water ComPanizs. Matter 6, ginic As Ni- | Before| After 
| gPiion,| Matter, trates, S@ | OF | Boil- | Boil- 
*| &e. | &e, | MMe |Gamle. ing. | ing. 
Thames Water Companies. | Gra. Grs. | Grs. | Grs. | Grs. | Degs.| Degs. 
Grand Junction. . . . . «| 21°00 | 0°165 0°129/0°000/9°012; 13°2 4°2 
West Middlesex. . . . « «| 20°30 0°037  0°135 0-000 | 0-012 | 12°6 3°7 
Southwark and Vauxhall, . .| 19°11 | 0°129 0°102/9°000/0°012} 12:1 | 3°3 
GCheisss 2 tw ew th tw tle ‘| 19°80 | 0°033 0°120/0°000/0°012; 12°0 3°3 
oe ae ee 20°20 | 0°070 | 0°120/0°000)9°012; 12°6 5°1 
Other Companies. | | | 
is + 6 « « + « saree | 0°002 | 0°450|0°000/9°003; 17°6 8°5 
New River .... + «| 20°60 | 0°059 | 0°120/0°000/0°006| 13°2 3:7 
EastLondon, ... e «| 21°00 | 0°048 | 0°150/}0°000)0°011| 13°2 4°2 




















Note.—The amount of oxygen required to oxidize the organic matter, nitrites, &c., 
is determined by a standard solution of permanganate of potash acting for three hours. 

The water was found to be clear and nearly colourless in all cases but 
the following, when it was slightly turbid—namely, Grand Junction Water 
Company. C. Mermort Tivy, M.B. 





EpENBRIDGE Gas Company.—At a special meeting of this Company on 
the 24th ult., Mr. H. Hayes was selected out of five candidates to fill the 
vacancy caused by the resignation of Mr. W. E. Norman as Secretary to 
the Company. 








BRITISH ASSOCIATION OF GAS MANAGERS. 
(Continued from page 28.) 
PRACTICAL NOTES ON COAL AND COAL GETTING, 
A LECTURE DELIVERED ON TuEsDAY, JuNE 10, 


By G. A. Lzsour, Esq., M.A., F.G.S., &c., Professor of Geology in the 
University of Durham College of Physical Science, 
Newcastle-upon-Tyne. 

When I was first asked to deliver a lecture before this Association, it 
was evident to me that the request was made purely on account of my being 
a local geologist, having some familiar acquaintance with the Carboniferous 
rocks and the eens connected with the working of coal. Of course, 
coal, or something connected with it, was the only subject on which I 
could, with any propriety, address you. At the same time, on looking 
back over the previous lectures which have already been delivered to you 
on cognate subjects, I found that Mr. Etheridge had covered so much of 
the ground of pure geology, as regards coal and its distribution in the dif- 
ferent coal-fields, that that part of the subject seemed closed tome. On 
the other hand, the late Mr. Wills and others had so fully discussed the 
chemical phenomena regarding coal, that I seemed to be precluded from 
taking up that side of the question, even had I sufficient knowledge to 
handle it in any degree adequately. It therefore seemed that there was 
but one field, and that rather a small and limited one, left open to me— 
namely, to ask you to consider with me the various difficulties with which 
the getting or the winning of coal is fraught, to show you how these 
difficulties go on increasing from year to year, and how the consequent 
increase in the price of coal, and the consequent scarcity of coal—always 
a growing scarcity—depend in a great measure upon the physical phe- 
nomena connected with coal-seams. I will ask you, therefore, to allow 
me to define first what a coal-seam is; to go through, one by one, 
all those various accidents in the mode of occurrence and in the struc- 
ture and quality of that coal-seam; and by degrees to arrive at what it is 
the object of this lecture to show—that all, or most of the commercial 
considerations with regard to coal have some connection with the purely 
ow ag matters which it is alone my object to bring before you in any 

etail this evening. 

First of all, then, we have to consider what a coal-seam is. So many of 
you, however, belong to the North Country and other coal-fields, that it 
may seem absurd for me to attempt to answer such a question. You all, 
no doubt, know what a coal-seam is. Still, though living in the country 
of coal, I know from experience how very few people have really seen a 
coal-seam out of the darkness of the pit, where very little is really visible, 
unless it be by those whose daily work lies in the pits, so that I think it 
may not be without interest to discuss the point. A coal-seam is, so far as 
we are concerned, a bed or stratum of vegetable matter, so altered or 
metamorphosed that it can be used as fuel. Of course, that definition 
covers a great variety of coals, many of which you, as Gas Engineers 
and Managers, ooall scarcely recognize as coal. At the same time, 
geologists are bound to consider more of these varieties than you are, 
and those of them that yield no gas at all are to them as much coal as 
those that yield the most. 

In classifying the qualities of coal of which a seam may be composed, 
giving the widest possible range to the word, we have the following kinds. 
First of all, that which is growing at the present day under our very eyes 
in the flats and hollows on the moors—peat. In a very large majority of 
text-books you will notice that peat is given as a kind of analogue to, or 

rototype of ordin coal-seams, but that is a mistake; it is only to a 
imited extent a coal-seam, and differs in a very important manner from 
most kinds that we work. The greatest difference lies in their origin. 
Peat consists almost entirely of one single kind or one single group of 
plants—those belonging to a low type of organization, being, in fact, mere 
mosses, chiefly of the genus called sphagnum by botanists, the nature 
of which is to live only where water is extremely abundant, where moisture 
is perpetual, and where a certain amount, but only a certain amount of 
heat exists. It is, in fact, limited in range to the temperate or north 
temperate zone. These peat deposits, consisting entirely of one kind of 
water-loving plants, differ in a very marked manner from the coal-seams 
over which we are standing at the present time, for you know we are 
here standing at about the outcrop of one of the highest seams of the 
Newcastle coal-field. This seam consists not of one kind of plant only, 
as peat does, but of a great variety of plants, and they are so altered that 
only in the very rarest cases can any trace of their organization be found 
in the coal itself. Such traces of organization are found in abundance in 
the beds lying immediately belowand immediately above each coal-seam ; 
but in the seams themselves the occurrence of plant-remains in ont 
state of preservation is very rare. I have a few specimens on the table 
which are exceptions to the rule. Here is one of a stem preserved in the 
Bensham seam, and here is another where vegetable impressions are 
beautifully shown in the coal itself. 

Asking you, then, to remember how peat differs from true coal in this 
fact, that it consists chiefly of only one plant instead of a great many, we 
pass on to the next variety, which may be exemplified by this piece of 
what has all the appearance of wood, but which, if you handle it, you will 
find is heavier on wood, and exceedingly hard. It is part of a 
bed of lignite, which occurs over a large area in Austria. This is the most 
modern kind of true lignite with which we are acquainted. Here is 
another and more usual form, in which, although the internal woody 
structure is preserved, the outward woody appearance is lost, and it more 
resembles a piece of hard charcoal. In the passage from peat to lignite— 
always remembering that peat consists only of moss, and this consists chiefly 
of wood—we have, chemically speaking, a very gradual change. We pass 
through every degree of composition of peat, through lignite, to the bitu- 
minous coal of this district and other coal-fields, which are those in 
which you naturally take the greatest interest. The bituminous coals 
by degrees lose their bituminous character, and become more and 
more masses of pure carbon—that is to say, there is more and more 
carbon, and less of other things—until we arrive at that coal found in 
the South Wales district, which forms part of the great coal wealth of 
the United States, and which we know by the name of anthracite. 
There is a specimen on the table, and if you touch it you will find it 
will scarcely blacken your fingers. Again, through this anthracite you 
pass by a perfect gradation through a series of coals having still 
more and more carbon and less and less of the other materials, until 

ou arrive at this, which is less like coal than any, and is to all 
intents and purposes pure carbon. It is the lead of our lead pencils— 
graphite. his graphite we might say passes again through certain 
gradations until we come to the diamond but that would be drawing our 
analogy rather too fine. Stopping at graphite, then, we can trace, to a 
certain extent, that it is certainly de-bituminized coal, just as anthracite 
is. For instance, in the earliest known geological times of the world, in the 
Laurentian series of North America, where no fossils are found, or none 
beyond one of a very lowly organization indeed, that has been fought over 
by mineralogists and naturalists forsome years—the Hozoon Canadense—in 
these beds we find masses of graphite arranged, occasionally in beds and 
occasionally otherwise. It is supposed that as this graphite consists of 
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carbon, it must have come from something pre-existing, that was welly 
ancient coal-seams before the alteration or metamorphism of the beds, by 
various geological agencies, into theirpresent state. From this we conclude 
that there must have been vegetation in those Laurentian beds, of which 
no remains are left to us beyond this mere chemical residu aphite. 
But the alteration of coal does not often proceed so far as the graphitic 
stage, and the minor degrees are those that chiefly interest us. In this 
district there is a seam known as the Low Main, in Northumberland, and as 
the Hutton coal in Durham. It has the good fortune to represent the three 
best types of coal, of the different kinds, in its course; in one district 
giving the best household coal, in another the best coking coal, and in 
another the best steam coal of the district. This is one of those few cases 
in which we are able to trace the de-bituminizing, as it were, of a certain 
seam over an extensive tract of count Another case to which I would 
call your attention is that of South Wales. The eastern half of the map 
of that coal-field represents that part in which the seams are bituminous, 
whereas the western portion represents that in which they are de-bitu- 
minized to a certain extent, and become anthracitic. A great number of 
theories have been propounded to account for these changes, and the one 
most generally held is that de-bituminized coals have been baked; that 
is to say, that they have been affected by the action of fire or heat in 
such a way that they have lost their bituminous character. However, this 
theory is rather weakened by the fact that the South Wales coal-field is 
remarkably free from any evidence of igneous action whatever. Another 
theory was then brought forward, which was a singular one—namely, that 
the de-bituminization or anthracite-making of coal proceeded always from 
east to west. What reason there was for this theory I do not know, but it 
was started by very able men, and was held for a considerable time, until 
it was shown that in Pennsylvania both the anthracite and bituminous 
coal-fields are so placed that the western parts are bituminous, and the 
eastern anthracitic. I may say that at present no one theory seems to 
carry conviction as to the cause of the de-bituminization of coal in all 
cases. Of course, in some local instances, where we have the intrusion 
of dykes—that is to say, of masses of rocks which have once been molten 
lava—through the coal-beds, there we find coal de-bituminized by contact 
with these rocks; but the de-bituminization is not here similar to that of 
true anthracite, and is much more like that of ordinary coke, making the 
coal “ cindery,” and not like that brilliant glossy substance on the table. 
Passing away from the several varieties of coal, on which so much de- 
pends, each of the arts requiring a different quality, we come to its 
physical structure; and on that a great deal of the successful getting 
of the mineral fuel depends. Some coal is so massive that it has to be 
hewn like any other rock, and this is the case with many of the anthra- 
cites, which are harder, as a rule, than bituminous coal, and which, being 
very thick in many cases (as in North America), are often worked just as 
very thick strata of stone would be at home. However, in this country, 
the coals with which we have most to do, are usually of a much softer 
nature, much more difficult to mine, and frequently so “ shivery,” that 
without the greatest care in working them they would fall to pieces, and 
yield nothing but dust, or very small coal indeed. Itis in order to obviate 
this that a great many of the methods of ordinary coal mining have been 
invented and are used. In mining coal the same preliminary process is 
adopted in almost every country. It is this: At the base of the seam, if 
a not in the seam itself, but in some band or thin stratum at the 
ase of it, a certain deep narrow horizontal trench is formed perfectly 
parallel with the plane of bedding. This trench is dug with the aid of 
picks, or, in some cases, by machinery. This digging undbtr the coal- 
seams is in some districts called “ holing,” in others “kirving.” When 
it has proceeded sufficiently far under the seam, either the seam falls by 
its own weight, or else it requires some blasting operation to bring it down. 
It is then. that the coal is gathered together a carried away from the 
working face, or breast, as it is sometimes called, and carried off to the 
surface by various mechanical appliances. In this country it is usual to 
carry out this kirving or holing in the seam itself, at its base, and it 
follows that some coal is thereby lost, or reduced to very fine powder. 
You will see presently that the reducing of any part of the coal into fine 
— may be of considerable importance as regards the safety of human 


e 
This being the ordinary mode of hewing the coal away from any seam, 
we come to the general lie or position of the seams, on which depends the 
value of the fields in which they are found, and either allows or prevents 
their successful working. To begin with, we have the case in which the 
seams lie perfectly flat. It is obvious that in this case, if the seams are 
below the surface, a considerable difficulty must be found in reaching them. 
First, because they cannot be discovered without actual sinking or boring, 
and next because of the great likelihood of water accumulating along 
this great flat surface ; but it is very unusual for coal to lie perfectly flat, 
and when it does it is very frequently in hilly districts where the valleys 
cut through these horizontal beds, and allow of their being discovered 
along the sides of the valleys and flanks of the hills and mountains, and 
of their being worked by the very economical mode of galleries from 
the side of the hill, called “ adits,” “ drifts,” or “levels.” In the form 
which we will next consider, called by geologists the synclinal or trough 
form—which dips on both sides, sometimes towards a long linear axis, and 
sometimes towards one central point, in the first place being called a 
trough, in the second a basin—we have, perhaps, the most usual arrange- 
ment of seams. In this case the working would be carried on very easily 
by drifts from the sides of the hill, and the only difficulty would be that 
of the water, which would naturally accumulate towards the centre of the 
basin, which, in fact, would become an artesian well basin. By driving 
at once to the lowermost portion of the basin, and working the seams to the 
rise, this water difficulty is easily got over, however, just as where we have 
only one inclination of the seams, with a natural flow for the water, and 
a natural drainage as a consequence, giving very great help to the opera- 
tions of mining, the value of which can scarcely be over-estimated. We 
Saeaaly find a combination of these downward bends or synclinals 
with upward bends or anticlinals or saddles. In this diagram we have 
the representation in a very rude way of the general arrangement of 
the coal-seams in the Pennsylvanian coal-field, which some day we 
shall hear a great deal too much about, I am afraid. These are worked 
with great ease, because of their peculiar lie. Shafts are sunk, as before 
described, to the deepest part of the basin, and then the coal is worked 
upwards, so that the drainage is carrying away the water as natu- 
rally as possible. Of course, in most cases even these natural escapes of 
water have to be ye pg ery by machinery, and frequently machinery 
of a very expensive kind; but the natural flow of water is of the greatest 
— help, as far as economy is concerned, in the working of these 
Then we come to more violent contortions, where the bends, instead of 
being in gentle curves, are absolutely sharp, as represented in this dia- 
gram. You may look upon that as a flight of fancy, but in a great part 
of the Belgian basin the seams run in this angular manner, andso much so 
and so often are the seams repeated, that there is a story current in the 
Liége district—I do not know whether it is true, but, if not, it is ben trovato 
and possible—that in one case a single shaft passed through the same seam 
five times without there being any fault or trouble, but simply this zig- 





zag repetition or crumpling of the seam. This case is, of course, an 
extreme one. : : K 

Next let us consider some of those interruptions of the seams, which 
cause the greatest annoyance to the miner, and which he cannot be too 
well acquainted with. These are, in the first instance, faults—that is to 
say, lines of dislocation which throw the seam in which he is working either 
up er down away from him. Asa rule, these dislocations or faults take 
something of this character —the seam which is thrown dips in the 
same direction in which it is thrown down—that is to say, there is a sort 
of more or less continuous curve from the seam you are working to the 
place where it is to be sought for below. There are a few very rare cases 
of faults which run in the opposite direction. These are what we call 
reverse faults, and are of such rare occurrence that so great an authority 
as the late Mr. Jukes, of the Irish Geological Survey, said that he had 
never seen such a thing. I have been more fortunate, but they are ex- 
tremely rare. There are a few other interruptions to seams which I must 
call your attention to. Of these the most interesting are those known as 
washes. Theseam is stopped bya trough-shaped mass of clayey, gravelly, 
or sandy matter. This is simply a valley which has been eroded or 
worn away by denudation—cut through the rock containing the seams, 
carrying away a portion of the seams, and leaving in their stead the sand 
and gravel of the river or burn which flowed in the little valley. These 
washes are a very great hindrance to the miner. We have several in 
this coal-field, and one especially to which I must call your attention. 

Those of you who have been to Durham by the Team Valley line, may 
have noticed that the line runs along a widish valley from here to near 
the Wear, and then, crossing over a little watershed, continues in the 
vailey of that river, passing over from the basin of the Tyne to that of the 
Wear. Now it has been proved by pit-sinkings and sections of borings that 
this watershed between the two oles did not always exist, and that the 
gravels and sands which fill up the Team Valley are continuous through 
that intervening ridge, and blend a little further on with those of the Wear 
—that, in fact, there was once a continuous valley between what are now 
the Rivers Wear and Tyne. This is an old “ wash,” and coal has been 
worked up to the sides of this old valley which is now to a great extent 
filled up, especially at the point where the water-shed occurs. In many 
collieries, washes of a similar kind are known. Often in what appears 
to us at the present day a perfectly flat level country, we know there 
are subterranean valleys of no great age, geologically speaking, which cut 
through the various seams of the district, and interrupt them in the way 
shown roughly in that diagram. 

Of course, we must remember that a coal-seam always must come to an 
end somewhere or other. It never was a continuous flat coal spread all 
over the surface of the world or even of the country; it must somewhere 
have an edge and margin. It happens that our own coal-fields are so 
denuded around that we seldom see the margin or edge of the field, but 
there are cases in which we do. Here is a diagram representing this as 
regards a seam in one of the Scotch fields, where the coal is found to abut 
against older rock which existed at the time of its deposition and against 
which sundry sandstones and shales have also accumulated, until higher up 
above the summit of that old cliff, a second, higher seam was deposited 
parallel to, but of much greater extent than the lower seam. One would 
expect such things to occur, but it is extraordinary how rarely we can 

rove them to exist, and how very seldom they are visible. Again, we 
requently hear of seams thinning out. In that case we may think we 
have arrived at the edge of the seam; but it does not always follow that 
that isso. It may frequently occur that a seam thins out, only to begin 
again a short distance further, the explanation simply being that there 
was a slight ridge of older rock lying between the two parts of the flat on 
which the coal plants occurred, just as we see little hummocky hillocks of 
rocks even in the flat level plains of our own country, and still more so in 
the great level plains of the tropics; ——- with greater truth I might 
say in the very southernmost parts of South America, which are more 
allied in facies to the great coal time than any other. 

But as against the thinning of the coal we have to call attention to its 
thickening. Here is a diagram taken from a section of one of the small 
coal-fields in central France. These coal-fields are given to all manner 
of eccentricities of this kind, and hence, whilst they occasionally pay the 
miner very largely indeed, at other times are extremely deceptive. In 
this case the seam, which is very thin, suddenly thickens out enormously, 
so that years and years have been devoted to the working out of the coal 
along the line where it reaches that very great thickness. The explana- 
tion of this is that at that point the coal has been crushed together by 
lateral forces, or by a double upheaval acting on both sides, and this has 
been helped, to some extent, by the occurrence of a fault, which is shown 
coming through the thickest part of the coal. But we have frequently 
also another kind of thickening, which has nothing to do with pressure, or 
with upheavals, where the seam, although continuing to lie evenly along 
its upper surface, suddenly thickens greatly at some point. If we were 
to make a plan of such a thickening, it would generally be found to have 
a meandering course, resembling that of a river or streamlet, and we 
have no reason to doubt that these thickenings are really the remains of 
those portions of old coal plant flats where streams did run, and accumu- 
lated vegetable matter to a much greater thickness, and in little tiny con- 
volutions, than at other places. We know them here by the name of 
“* swellies ’’—a very appropriate term. 

Having now passed in review some of the chief physical characteristics 
as to the lie and form of coal-seams, we may continue the subject, and 
speak of other difficulties in working a seam, which depend not so 
much on their lie or structure as on the danger to human life attending 
their working. I have spoken already of the manner of hewing, and the 
necessity which very frequently follows of blasting. The mere fact that 
the coal contains so much gas is enough to show that the operation of 
blasting must be to some extent a dangerous one; but it is wonderful how 
very sufe the operation is when properly conducted. There are, however, 
such things as “ blown-out shots.” These are shots which act as if they 
had been blown out of a gun instead of bursting the rock or barrel as we 
we wish them to do. They have been simply propelled out of the barrel 
which we have made in the rock. Then we have a certain volume of 
flame, and sometimes ignited wadding sent out into the workings, and if 
there be gas there in any excessive quantity, you may imagine that there 
must be great danger. 

Until recently the danger of blown-out shots had scarcely been admitted ; 
but within the last few years the subject has received very great attention 
on the part of several mining engineers. It has been found that if you 
imitate a blown-out shot, even fire a pistol in a model representing part 
of a coal mine—that is to say, a narrow tunnel in which there is a certain 
rush of air such as is caused by the ventilation necessary to be kept up in 
coal mines—and if at the same time this shot brings down a certain amount 
of the coal dust that may be hanging on to the roof and walls of the 
tunnel, this finely-divided coal, which forms the dust, ignites, and gives 
rise to something which, if not an explosion, is exceedingly likeone. That, 
no doubt, is a subject that has to be worked out very fully, and it is satis- 
factory to know that it is being, and has been carefully studied in all ite 
bearings by Mr. W. Galloway, lately one of H. M. Inspectors of Mines, 
and by Professor A. Freire-Marreco and Mr. D. P. Morison of this town. 
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Many mining engineers have declined to regard this as an explosion at 
all; but there is no doubt that with the enormously lengthened flame 
which arises when a shot of this description is fired, great danger arises 
from the mere fact that there is such a flame; and we have heard of a 
man having been burnt by a flame of this sort—by a blown-out shot—15 
or 20 feet, or more, from the face of the working. In these experiments, 
which have repeated phenomena on the small scale, the flames have been 
lengthened in very different degrees according to the different varieties 
of coal and dust. Some demand then arises for a mode of firing a shot 
without a man having to be near it, and the apparatus I have here 
shows one of the plans adopted for the purpose. The wire is of great 
length, so that the man can remain at a considerable distance. This new 
form of exploder has been introduced into this district by Mr. A. Brady. 

This brings us to the presence of gas, which I have assumed that we know 
all about; but it is obvious that its presence as gas is really at the bottom 
of most of the expense of working our coal-pits, because it affects venti- 
lation, which is so exceedingly costly and so necessary; it also affects the 
lighting of coal-pits, without which, of course, no work can be done. The 
earliest form of lighting apparatus which was devised to combat this 
presence of gas was called a steel mill, or light mill. It consists of a disc 
of steel rapidly rotated by means of a wheel and pinion, and against the 
edge of which is held a piece of flint. A boy followed the man and turned 
this machine, making a shower of sparks, and the light produced was all 
the man had to hew by. Singularly enough, the hewers at the beginning 
of this century were extremely fond of the mill, and preferred it to any 
of the now-fangled lamps which were invented for them, which gave ten 
times the amount of light. Moreover, theysaid they could detect the pre- 
sence of gas with greater accuracy by means of the different colour imparted 
to the little flakes of red-hot matter in the presence of the gas. Whether 
that be so or not Ido not know. It required so much practice that many 
explosions might have occurred before the necessary skill was acquired. 
However, the invention of safety-lamps soon extinguished the steel mill. 
The one on the table was manufactured by Sir Humphry Davy’s own 
hands, and this was almost simultaneous with the manufacture of a lamp 
by Dr. Clanney, of Sunderland, whilst about the same time a still 
greater man, George Stephenson, devised the lamp which is still called 
the “Geordie,” after him. Those three lamps, which were the three 
earliest safety-lamps, all rely on the same principle, and depend on the 
wire gauze. Some are darker than others—chiefly darker—but a few, you 
see, are partly of glass. Those, of course, are not quite so safe, because 
the glass can be broken; but they give much more light. 

It is singular that these three early lamps—the Davy, the Geordie, and 
the Clanney—are still those most in use in this district. There are many 
others, improved or not improved, according to taste, of which there are 
also examples here. One is the Miiseler. You will perceive, on holding it 
to the light, that in the upper part there is a slightly conical chimney, 
which causes a great draught to arise, and carries the heated air away from 
the sides of the lamp, and, therefore, adds to its safety. We have only 
begun to employ it in a few cases here, but in Belgium the Miiseler is 
almost the only lamp in use, and is made by thousands. Here is another 
called the Morison lamp, and yet another which gives more light than 
almost any on the table. They all have, like other things, some advan- 
tages and disadvantages. Some people prefer one, and others another. 
We do not yet possess a perfect safety-lamp, and those who say that the 
use of the Davy lamp, instead of procuring safety, procures danger, have 
really something to base their assertion upon, since there is no doubt that 
it has led the miner to be much less careful than he otherwise would have 
been, and that sort of false security which they acquire by believing 
that there can be no danger has been the source of more than one of the 
worst explosions we have had. 

As to ventilation, if we could only keep up perfect ventilation in a pit 
there would be scarcely any necessity for safety-lamps of any sort; but 
we cannot do that, and what ventilation we have, although procured at 
very considerable cost, is still to a large extentimperfect. However, the 
greatest improvement we have had of late years is that represented on 
this drawing, which shows the ventilating fan. There are various kinds 
of these fans,and, as with the lamps, each kind has its strong advocates. 
Iam not here to deal with the question of which is the best; but this is 
one of those most in use, and it is employed largely abroad, as well 
as in Great Britain. It was invented by M. Guibal, an eminent mining 
engineer, of Belgium. It consists of a great wheel with vanes rotating in 
a chamber, and thrusting the air up a chimney. The chief beauty of the 
arrangement consists of a kind of shutter, by the opening or shutting of 
which the outflow of the air is regulated. The rotating motion throws 
the air out in two ways—one in a radial direction, which is due to the 
different rate of velocity at the centre of the wheel and at its circum- 
ference, and the other in a tangential direction, at right angles to the last. 
It is a combination of these two which is the resulting draught of air. 
By means of the shutter acticn, the draught is regulated with the greatest 
nicety, and in such a manner that I believe now, by means of very large 
fans, you may carry ventilation in pits over an area which we did not 
dream of in former days. For instance, there are several pits, within 20 
miles of this spot, which certainly would have been laid off and stopped 
many years ago, simply because of the extent of their workings, 
had it not been for the introduction of this artificial ventilation by 
means of fans, which has enabled them to carry their ventilation miles 
further than they would have thought of doing in former days. That 
alone shows that these are not fanciful devices, but are proper appliances 
to meet the difficulties of the case. The former means of ventilation used 
were some of them very crude, and many very clever. Most of them 
consisted in making a great fire or furnace at the bottom of one of the 
shafts, thus causing a great draught. That system is still in use in many 
collieries, and, by improved modes of setting it up, acts extremely well. 
Sometimes a jet of water was used, but not, I believe, much in this 
district. In others, steam-jets have been employed, and a variety of other 
appliances of the kind. 

I have now gone through a very few of the chief new appliances 
which have given fresh life to coal raising in this country; but what I 
wish, before concluding, to call your attention to, in a very few words, is 
the fact that it is required that there should be new life given to the 
working of coal. If you look at these diagrams you will see the number 
of tons raised in the different coal-fields of England in 1857—that is to 
say, about 20 years ago—in 1865 and in 1878. In 1857 it was 65,394,707 
tons ; in 1865, 98,150,587 tons ; in 1878, 132,612,063 tons. You will notice 
the tremendous increase last year. If that increase continues—and we 
must bear in mind that those coal-seams which are worked first are those 
which are easiest and most cheaply won, and those which contain the best 
coal for all purposes—and if we consider that huge coal-fields in other 
countries, which were not thought of in those early days, or, at all events, 
were not worked, are now being systematically won quite as thoroughly 
as any of our own—when we consider that the quality of some of the seams 
in these coal-fields is better than the quality of some of our best seams, we 
can see that it was necessary that new life of some sort should be given to 
the winning and getting of coal in this country. That this is so was, I 
think, illustrated very strongly a short time ago, when a cargo of coal, 


coming from Pennsylvania, was sold in Switzerland at a price less than a 





similar amount could have been supplied for from the French or English 
coal-fields; and you must remember that that load of coals had to be taken, 
not at a seaport, but overland from the seaboard, along more than 200 
miles of railway. That fact alone is enough to make us think very 
strongly that we have it not quite our own way now as regards coal, and 
that we must look to all these new appliances, which are themselves, to 
a great extent, the outcome of the physical structure of our own particular 
coal-fields, for the means of fighting against the giant strides of these 
foreign coal trades. : 

I have now, in conclusion, to thank you for the kind attention you have 
ey me; for, after such a hard day as you have had, I think it is more than 

ind to have listened to so crude a lecture. I had a very short time for its 
preparation, and I am sorry I have so few things to show you. Amongst 
those I have, I would call your attention to this very ugly specimen, 
which is a wooden spade in use in the collieries in this district centuries 
ago. This was found in some very old workings in Marley Hill. I would 
also call your attention to this specimen of a core of one of the diamond 
borers—a boring made by a rotating crown set with diamonds. The core 
is ens a up in the shape of a pillar, thus giving the entire section of 
the rock. You must not be in a hurry to admire that particular Lge | 
machinery, for it has one signal disadvantage with regard to coal, an 
that is that if you are not very careful you are apt to go through a coal- 
seam without knowing it. You would think that you would have the coal- 
seam brought up as you have that rock; but in order to keep this crown 
rotating, you require to have a jet of water at high pressure playing upon 
the rock, and in the case of a very light substance like coal it is washed 
up occasionally in the shape of dust and mud, and perhaps is not seen at 
all when the rock above and below is brought up in regular columns. At 
the same time if proper care be taken in measuring the columns, it is all 
that can be desired. 


The Present moved a vote of thanks to Mr. Lebour for his admirable 
lecture, many points in which were of great importance. He thought it 
would be natural that between that meeting and the next they would 
realize the valuable information imparted to them, and he hoped they 
would see its effect in their department of manufacture. 

Mr. Paterson seconded the motion. The lecture had been one of very 
great interest to them, and they could not but be struck with the enor- 
mous increase in the output of coal in the last 20 years. If this went on, 
it must lessen the coal-fields to a very great extent; but his impression 
was that they never would in the future have the same quantity of coal 
purchased as they had during the past. A large quantity had gone away 
to the coaling stations of the British navy; but these were now being 
largely supplied by coal from Australia. Only a short time ago he had a 
sample of coal given him from New Zealand, which turned out to be of a 
remarkably high quality, and, singularly enough, the depth of it was 15 feet, 
an unbroken seam, and it could be worked along the seaboard. This was 
only one example of those extraordinary discoveries of coal which were 
now taking place all over the world. 

The resolution having been carried unanimously, Mr. Lesour briefly 
acknowledged it, and the meeting adjourned. 





WEDNESDAY, JUNE 11. 
The reading of papers was resumed this morning. 


Mr. J. Watt Sanpeman, M.Inst.C.E. (Newcastle-upon-Tyne), read a 
paper on * 


ECONOMY IN THE MANUFACTURE OF CONCRETE, WITH REMARKS ON 
ITS APPLICATION TO THE CONSTRUCTION OF GASHOLDER-TANKS. 
In compliance with the request of the President, the author has pleasure 

in contributing to the proceedings of this Association the following short 

yaper. 

, Pwo or three papers upon the use of concrete for gasholder-tanks have 
alréady been read and discussed. One in particular, by Mr. John Douglas, 
in 1874, afforded much valuable data in regard to this question. But as 
various practical experimenters are continuing to add to our knowledge— 
which is still far from complete—of the properties of cement and the pro- 
portions and manipulation of concrete, it is unnecessary to apologize for 
again introducing the subject. 

Portland cement concrete possesses at the present time a wide range of 
application, and has been extensively employed for engineering purposes, 
hitherto more particularly for harbour, dock, marine, and other hydraulic 
works; but recently, since its introduction by Mr. Livesey and Mr. Wyatt, 
it has been largely used in the construction of gasholder-tanks, and the 
buildings connected with gas-works. Some good examples of its utility 
in this respect have been carried out by the President, Mr. Warner, and 
no doubt the economy in most instances attainable, combined with facility 
of manufacture, will be the means of still further greatly extending its 
application. 

Considerable divergence of practice obtains in proportioning the materials 
composing concretes ; also difference of opinion as to the practicability of 
producing concrete impervious to water. This is apparently due, in some 
instances, to want of information regarding the ratio of mortar necessary 
to fill the interstices of different aggregates, and the ratio of cement 
necessary to fill the interstices of sand so as to ensure the production of a 
solid and impervious mass. 

The author would point out— 

1. A mode of ascertaining the ratio of mortar necessary for different 

aggregates. 

2. The proportion of cement to sand necessary to produce mortar 

impervious to water. 

. How to produce concrete impervious to water. 

. The economy to be effected by duly proportioning the materials. 

. The application of concrete to the construction of gasholder-tanks, 
with remarks upon 

The strength of gasholder-tank walls. 
The utility of clay puddle behind tank walls. 
The formation of tank bottoms. 


An iron box of known capacity being filled with the aggregate, water is 
to be measured into the box until level with its upper edge; this will be 
the measure of the interstices, aud with aw addition of 10 per cent.* will 
afford mortar sufficient to ensure the complete separation of the aggregates. 
To produce a given quantity of mortar, it was ascertained by experiment 
that the volumes of the dry cement and sand should be about 34} per cent. 
in excess, on account of their contraction by admixture with each other, 
with water, and in setting. 

The table on the following page gives the results of experiments and 
calculations made in regard to these questions.t 


cre co 





® The addition for concrete to be deposited in water should not be less than 15 


per cent, 
+ Vide paper “On Portland Cement Concrete,” by J. Watt Sandeman, in Minutes of 
Proceedings, Inct.C.£., Vel. liv, ‘ 
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Volume of Interstices of different Aggregates, and proportionate Volume 
of Materials which should compose Concretes. 








Volume Volume of Materials | __ 
oO required to Volume 
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Volume |__— ae the 


of Ce A | other 
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fl afta 2% | 1to Bt 
Limestone broken by Blake’s | 1 1, | 8 hs i 
stone-crusher into pieces, 50-9 1 2 3} . i. oe 
most of which would be oie 1 2h |) 4 : = Se 
gauged by a 3-inch ring 1 3 | 4} bis Ve 
tm. Se ee) . & 
ieee 3 | 1lto 4 
Gravel screened free from sand, }; 1 14 4 ips & 
in size from small pebbles 33°6 ae 2 5 a 
to pieces gauged by a 2}-inch _ | 1 2h a-11i, 8 
Da os 6 Fe 6 se ce ; 2 83 |} & /1, 9 
= ees Ua | a | vm ia,m 
| { 1 1 3 | 1to 4 
| 1 5 
The same limestone and gravel | } | : ly 4 ; ” ; 
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; {|} 1 1 | 24 | 1lto 3} 
Limestone (Mason’s shivers), in | zz 14 | 38 , & 
size from that of small gravel 480 3 | 1a ie li, & 
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hee oo Li 1 | a9 | 6 115, °9 
acl i 1 | 1 | 2 | 1to 3 
Sandstone (large), varying in 1 1} . 11. & 
size from pieces gauged by a 500 3 1 ee eS ee 
4-inch to pieces gauged by an { oe | 1 mist it... & 
ee ee a 1 ay Doe ee 
. A eed thy 
| (| is 3 | 1to 4 
Sandstone (small), in size from | | | ; i 4 : ” 5} 
sand to pieces gauged by a|; 340 4 | nn ns wae: 
. ; j 1 2} 54 1, 8 
4-inchring .. . Poa | is ii" # 
aes iu _3h . 1 » 
| Ts 3 | 1to 4 
5 
The same sandstone (large and | | : y : ” 5} 
small) mixed in equal pro- 36°0 4 43 Fe. 63 
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oe eee Tr | 1 3 | 6 eC 
1 | 3$ 7 1 ,, 10} 


From the foregoing it will be seen that, with the same strength of 
mortar, the ratio of cement to other materials varies considerably, accord- 
ing to the nature and dimensions of the aggregates. It also points con- 
clusively to the fact that the most perfect and economical concrete is that 
in which the volume of the interstices is reduced to a minimum, by a due 
admixture of all sizes of aggregates, from the largest block which can be 
conveniently handled to the smallest-sized gravel ; so that, as in well- 
built rubble masonry, there is no waste of mortar. In fact, concrete is 
just a smaller class of rubble masonry. 

To ensure mortar being impervious to water, it is necessary that the 
interstices of the sand be completely filled, and each particle surrounded 
by a film of cement. From experiment it was ascertained that the inter- 
stices of uncompressed sand, fine or coarse, amounted to about 40 per 
cent. of the volume of the sand. This would give a proportion of 1 volume 
of cement to 2} volumes of sand, which would appear to be about the 
limit to which cement may be diluted with sand, so as to produce mortar 
impervious to water. 


From the foregoing it follows that to ensure concrete being impervious 
to water, it is necessary that the mortar should be of not less strength 
than 1 volume of cement to 2} volumes of sand, and in quantity sufficient 
to fill the interstices and separate the aggregates. It would, of course, 
be necessary that the aggregate also should be impervious, although if it 
were not absolutely so, probably a slight addition to the volume of the 
mortar would be sufficient to prevent any leakage from such a cause. 


In producing impermeability in concrete, besides duly proportioning 
the materials, there are, of course, many other points which demand 
careful attention, such as the continuous testing of the cement, selection of 
clean sand, watering the broken stone, &c.; so that there is no doubt quite 
as much depends upon the skill and judgment exercised in the manu- 
facture, and this can only be obtained by practical experience in the use 
of Portland cement. 


_ At the meeting of the Association last year, Mr. Richards showed that 
it was quite possible to produce concrete impervious to water without the 
aid of a superficial rendering of cement; and the author sees no reason 
why this should not be obtained in all cases, where due attention is given 
to the proportions and requirements mentioned. 


Assuming the interstices of an aggregate to be filled with mortar, it is 
evident that the strength of the concrete will depend upon the strength of 
the mortar, and that in concrete which possesses the smallest percentage 
of interstices, the mortar can be made of maximum strength. 

The relative strength of mortars will be better appreciated by reference 
to the results of the careful and elaborate experiments recorded by 
Mr. John Grant ;* from which the following average of the cohesive and 
compressive strengths of cement compos have been taken :— 


: cement to 1 sand being = 100-0 
2 


” ‘ ” = 65°5 per cent. 
1 ” 3 ” = 43'8 9 
1 ” 4 +9 = 815 


” 

_ The advantage and economy attainable by duly proportioning the mate- 
rials will be more readily understood by the following comparison :— 
Taking as an example from the preceding table one of the concretes made 








* Vide Minutes of Proceedings, Inst. C.E., Vols. anv. and xsxil, 
’ 





with gravel as an aggregate, it is shown to require, so that the interstices 
may be filled, the following proportions :— 


Onecement ...++-+-«s-s } = 
eS ee ae oe er ee = lto7 
Five gravel j 


Now, assuming the gravel and sand to be equal in price, the cost of the 
concrete would not be altered if the proportions were— 

One cement . ee eT 

eae = lto7 

Four gravel “ay Dag 
But the relative strength (see strength of cement compos poe 
given), and consequently the relative value of the first-named concrete, 
would exceed the latter a 50 per cent. From this it appears that it is 
possible to produce two concretes at the same actual cost, but, in the one 
case, by a better proportion of the materials, the concrete would possess, for 
constructive purposes, 50 per cent. greater value than the other. _ 

Although the relative cost of sand and aggregates would certainly not 
be equal in all cases, still the principle involved in the comparison is 
applicable to all concretes, in a greater or less degree, dependent upon the 
relative cost of sand and aggregates. 

Mr. Douglas has pointed out that it is not necessary that tank walls 
should possess a perfectly circular form, so long as those portions which 
carry the iron guide-pillars and bars be set out from one centre. From 
practical experience in the sinking of deep cylinder and other foundations, 
the author would suggest the following mode of constructing large gas- 
holder-tanks in concrete, as likely to afford facilities and = economical, 
where such had to be carried out either in soft or water-bearing strata. 

Sections of the tank wall, each of dimensions sufficient for the support 
of the iron guide-pillars, to be made in the form of square hollow concrete 
columns, and sunk in their respective positions by means of open excava- 
tion in their interior, being afterwards, if necessary, filled with concrete. 
(It may here be mentioned that columns composed of concrete blocks have 
been largely employed for the foundations of quay and dock walls on the 
Clyde.) Between these, in the circle of the wall, one or more similar 
columns to be sunk, so as to leave comparatively short spaces between 
each, which may be conveniently timbered across, and excavated in 
trenches for the reception of the remaining portions of the wall. The 
columns in the first instance to be constructed in short lengths above 
ground, by means of ordinary timber framing such as is used in concrete 
house-building, and to have upon two of their sides projecting ribs, 
to ensure water-tight junctions with the other wall sections. After the 
first lengths are sunk until their tops are level with the ground, the con- 
struction of the columns and the sinking to be continued in the same 
manner until the full depth be attained. 

The proposed system would not much detract from the strength afforded 
by a cylindrical form of wall, as each section would be short, and would 
constitute the segment of a cylinder. The excavation in the columns and 
trenches would probably be best accomplished by previously sinking a 
well at or near the centre of the tank, to a depth sutlicient to enable the 
whole of the ground to be drained below the intended level of the tank 
wall. The bottom of this well to be filled with gravel of gradually dimi- 
nishing size, so as to constitute a filter, through which sand conld not 
flow, and settlement of the ground be consequently avoided. 

The concrete in the wall should be allowed as long time as possible to 
set, before the excavation in the interior of the tank is taken out. This 
time should, if possible, be not less than six months, and the strength of 
the concrete might also be considerably increased by surrounding and 
covering it with water as far as practicable. 

The increase in the strength of cemeut, by affording it time to set, is 
shown by the following note, taken from Mr. Grant’s tables, the strength 
of neat cement allowed to set for seven days being taken as the unit of 
comparison :— 

Increase in Strength 


Cement 1 month in age . . equal 14} per cont. 
29} 
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Two years appeared to be the limit to the increase in strength of neat 
cement by age. 

It is to be understood that the system proposed is only intended to 
apply to large tanks, say upwards of 150 feet in diameter, which have to 
be constructed either in soft or water-bearing strata; as in all ordinary 
hard or dry ground the excavations for the wall would probably be carried 
out quite as economically by means of one circular trench between 
timbering. 

The following are some of the advantages which would attend this 
mode of construction :— 

Economy, under most circumstances, as compared with walls in brick- 

work and cement. 

Facility with which base of wall may be carried down to 2 considerable 

depth, to meet irregularities in strata, or to prevent settlement. 

Advantage of leaving natural ground undisturbed behind the wall, 

instead of filling, which could never be consolidated to the same 
extent. 

The cost of the excavations would probably be less, taking into account 

dispensing with the removal of the ground to a slope behind the 
wall, and afterwards refilling, also risks from slips, &c. 


No doubt owing to its cylindrical form, a tank wall of the thickness 
usually allowed is of ample strength to resist the external pressure, 
whether of earth alone, or combined with water. But the strength of the 
wall per se is totally insuflicient to resist the internal hydrostatic 
pressure, and it depends for support upon the clay puddle and ground 
outside, so that it simply forms, as it were, a rigid partition between two 
opposing forces. 

In designing a concrete wall of strength sufficient to enable puddle to 
be dispensed with, its thickness would have to be determined by the 
amount of resistance necessary to oppose to the internal pressure, minus 
the resistance afforded by the external ground pressure; the difference 
between which could readily be calculated. In the case of water-bearing 
strata, the combined external hydrostatic and earth pressures might, in 
some instances, be suflicient to counterbalance the internal pressure. But 
in designing a tank wall, it would not do to rely upon this, as, for the 
purpose of constructing works in the vicinity, or other reasons, the 
ground might at any future time be drained of water. 

Clay puddle, containing as it does a large percentage of water, to a 
certain extent undoubtedly partakes of the nature of a fluid, and the 
pressure which it induces must to the same extent be subject to the laws 
which govern fluids. It is no doubt due to this fact that clay puddle 
becomes such a valuable medium in the support of a tank wall; as the 
partially fluid property of the clay, combined with |its high specific 
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guriy, will more than counterbalance the hydrostatic pressure within 
he tank, and consequently prevent rupture of the wall. This is further 
borne out by the evidence of Mr. G. Livesey regarding a concrete wall 
constructed without puddle backing, in which the ground pressure alone 
had proved insufficient to resist the internal hydrostatic pressure, and the 
wall had consequently cracked in several places. 

No doubt also, in cases where tank walls have not been founded deep 
enough to prevent settlement and consequent cracking, clay puddle does 
admirable } te in preventing leakage. But the author sees no reason 
why settlement and cracking should not be entirely obviated, by carrying 
the walls down to a hard foundation, or to a depth in soft strata sufficient 
to obtain the necessary amount of resistance; or, if this should prove too 
costly, by providing in the first instance a foundation of piling. 

The employment or non-employment of clay puddle in conjunction with 
concrete simply resolves itself into a question of cost. As in com- 
eo dry strata, where clay suitable for puddle is at hand, it may be 

ound less costly to construct thin walls and back them with puddle; 
while in soft strata, with no clay at hand, it may prove more economical 
to thicken the walls, and dispense with puddle. 

Where the strata are soft or water-bearing, it will be necessary to cover 
the ground at the tank bottom with either concrete or clay puddle, which- 
ever is least costly, to a depth sufficient to resist the external hydrostatic 
pressure ; the work of covering being done, and the concrete allowed to 
set hard, while the water is still being kept down by pumping. The 
covering sufficient to resist the external pressure will be ample to resist 
the internal pressure after the tank is filled. 

In ground where no external water pressure exists, and if the bottom be 
sand or gravel, and the wall founded upon the same, it will be sufficient, 
for the purpose of rendering the tank water-tight, to cover the bottom 
with a comparatively shallow depth of either concrete or puddle, thicken- 
ing the same at its junction with the wall. 


Discussion. 

Mr. J. Wuyte (Seaham Harbour) asked whether it was the internal 
pressure, or the nature of the cement itself, which caused the cracking. 
Sometimes in concrete walls, even above ground, where there was no 
pressure, the wall would crack of itself. 

Mr. C. Gannon (Sydenham) said he had lately had some experience with 
reference to concrete walls. He put up a concrete retaining wall outside 
« gasholder-tank, in one part about 20 feet high, and during the winter 
the retaining wall cracked from top to bottom in two places. First the 
cracks were about j-inch wide, and remained so for some time without 
increasing ; but since then they had continued to widen very gradually. 
The wall did not show any signs of weakness, and he could only attribute 
the cracking to the gradual shrinking of the materials—namely, burnt 
ballast and cement. The walls stood perfectly well, the gasholder-tank 
was full of water, and the gasholder in work; but there was no sign of 
weakness in the foundation, which was 5 feet below the ground line, 
= a firm, solid bed of clay, and not the slightest sign of sinking could 
© Seen. 


Mr. Frank Livesuy (London) said he felt very much obliged to Mr. 
Sandeman for giving them some new ideas about concrete tanks, and 
thought the plan of doing away with the backing of a concrete wall was 
very excellent. It was certainly a difficult thing to get backing to a con- 
crete wall thoroughly solid. But Mr. Sandeman’s remarks seemed to him 
to be a little inconsistent in one respect, because he advised the making 
of concrete which should be impervious to water, and yet he said clay 
puddle should be put behind. Now, if concrete was to be made impervious, 
it would be necessary to put so much cement in it that it would be as well 
to put the cement into the lining of the tank. Mr. Sandeman also said 
that yune containing a large quantity of water acted as hydrostatic pres- 
sure behind. He (Mr. Livesey) believed that that must be the case. He 
certainly knew of a tank having failed from cracking, but he believed it 
was through it being insufficiently backed. The idea of sinking piers, and 
connecting them with walls, to which he understood there would be no 
backing whatever, seemed to him an excellent one. There was this point 
about the puddle. Ifa heavy concrete wall had to be placed on a puddle 
foundation, it was liable, of course, to give inequality of settlement. Doing 
away with puddle and putting in the lining seemed to him to be the right 
course to take. Concrete walls did give way sometimes, partly, no doubt, 
on account of the great strain that was put upon them before they were 
thoroughly set. ; 


Mr. C. Hunt (Birmingham) said their information with regard to con- 
crete had been gradually growing for some time, and this paper seemed to 
be a very valuable addition to it. There could be no doubt that where 
material could be obtained on the spot, concrete formed a cheap substitute 
for brickwork, but the contractions which sometimes occurred rendered it 
a somewhat unsafe material. The experience of Mr. Livesey at the South 
Metropolitan Gas-Works showed that tank walls built of concrete were 
liable to crack. The question was, what was the cause of this defect ? And 
with all deference to Mr. Livesey and to the opinions of Mr. Sandeman, it 
seemed to him more likely that they were attributable to shrinkage of the 
concrete, owing to imperfections in the cement employed, rather than to 
any excess of hydrostatic pressure over the pressure exerted on the out- 
side of the wall by the surrounding material. 


Mr. G, E. Stuvenson (Peterborough) said he had had no experience of 
the use of concrete for making tank walls, but only for foundations. The 
inconsistency, however, which Mr. Livesey had mentioned had struck him 
also. Where there was clay to be used for backing, it appeared to him 
(Mr. Stevenson) that the question of the imperviousness did not come up 
at all. If it was found economical to back a concrete wall with clay, the 
better plan would be to have concrete that was not impervious. ‘They 
knew that the reason why a concrete wall must be built stronger than 
brick walls were generally, was because the pressure of the water had 
all to be borne by the wall, whereas in a brick tank which had a 
—— backing, the pressure was chiefly borne by the backing. The 

rickwork being porous to a great extent, the pressure of water 
ae through the bricks, and impinged against the clay backing. 

ut it also appeared to him that, where clay for puddling was cheap, 
a brick tank would generally be found at least equally as economical 
as, if not more so than a concrete tank; but concrete would be most 
desirable where clay was not to be had suitable for puddling. He 
would have liked to have some advice as to the method of building up 
concrete walls. They had heard something about that in former papers, 
and experienced men would know which was the best plan to use; but 
there was a great difference of opinion whether concrete should be built 
up carefully in layers or thrown in from a height. In older specifications 
it was generally stated that the concrete should be thrown from a 
height; but in French concrete works—and they did a great deal of 
hydraulic work in France—it was always recommended that concrete 
should be spread evenly in layers where it was intended to lie, especially 
in works under water. They generally used a trough with a funnel, and 
the concrete was let down this trough to the position just over where 
it was intended to lie. It seemed to him that the same thing would hold 
good pretty much in dry work—that the concrete would maintain its con- 





sistency and homogeneousness much better if placed in position without 
being disturbed after being mixed than if thrown from a height. He 
would be glad to hear some expression of opinion on this matter. 

Mr. W. Cxeuanp (Linacre, Liverpool) gave it as his opinion that, 
although a wall built of concrete, very carefully prepared and put in, 
would, in course of time, become practically tight, for early use his expe- 
rience did not lead him to rely upon it; and it seemed to him that brick 
walls, with good puddle properly put in, were, for speedy tightness, much 
superior to anything which on be economically used. A tank which 
had been constructed under his care lately, 150 feet in diameter and 
30 feet in depth, was built on very wet ground, and with the water 
standing to within 5 feet of the surface. That was cased in 2 feet of clay 
puddle, and when the ground was filled up and the gasholder came 
to be put in, the bottom was positively dusty, so thoroughly dry 
was it, although there was 25 fect of water all round the tank. 
That perfect and immediate tightness was due to the puddle. It was not 
only necessary to use good puddle, but a great deal of care was 
required in its application. Men were apt to be exceedingly careless, and 
to allow thin seams of sand, gravel, mortar, &c., to get washed in, or 
dropped on the a. and buried by the next layer, so, as it were, 
cutting through the clay envelope, and allowing the water to pass. But 
where it was carefully prepared, and care was taken that nothing of this 
sort occurred, there was not anything preferable to it. Brickwork would 
become tight in the course of years; but in starting a tank it was some- 
times of importance that there should be no leakage at the outset, 
differing entirely from a reservoir of water, where the in-flowing water 
concealed any moderate leakage. In a tank it was immediately detected, 
and was sometimes very troublesome. The fact that the perfection of 
imperviousness lay not in the hydraulic cement had been proved on 
many occasions when water had been allowed to rise over the puddle 
outside. It was immediately apparent inside the tank. 

Mr. SrevENsSON said there was one other point worthy of remark, and 
that was the length of time necessary for the concrete to obtain its 
strength. Mr. Sandeman recommended that six months should elapse 
before filling the tank with water ; but that would, in many cases, be very 
inconvenient. When a tank and gasholder were required quickly, they 
could not allow the walls to ‘be made of such material that it would be 
necessary to leave them six months. In a case of that kind he thought 
it might be desirable to build in, or surround the tank with bands of iron 
which would give the walls sufficient strength to hold together until the 
concrete itself had obtained the firmness required. 

Mr. W. Waicut (late of Brighton) said that Mr. Paddon, of Hove, had 
recently constructed a concrete tank of large diameter, the concrete being 
made in blocks like large bricks, and laid in a similar manner. Concrete 
groynes, which were rather in favour at Brighton, were made in blocks in 
boxes ; large boulders were put in with the concrete, and the blocks were 
faced with them on the exterior, and as they were made, the date was 
roughly scratched on, and they were laid by to dry for several months 
until required. 

Mr. T. Newsicc1ne (Manchester) thought Mr. Sandeman’s paper was 
a very excellent contribution to gas engineering, and to the science of 
gas lighting generally. No more important subject could occupy their 
attention than economy in the construction of works. This would be seen 
if they noticed the disparity in the selling price of gas in various towns 
and districts throughout the country, which apparently were, as regarded 
the cost of raw material and labour, situated equally favourably. It 
would be very desirable if the Association could compile a table showing 
the amount of revenue, or the sum per 1000 cubic feet of gas sold, required 
to pay interest or dividend upon the capital expenditure in gas-works 
generally, for that would often explain the disparity in price, and be useful 
for the guidance of the members, whilst at the same time it would not be 
letting the public into any secrets as to the cost of production, which they 
might wish to reserve to themselves. He thought there had been some 
little misapprehension in the minds of previous speakers with regard to 
the backing which Mr. Sandeman recommended for tanks. Whether they 
erected a tank in stone, brickwork, or concrete, there must be a sufficient 
backing to enable it to-resist the hydrostatic pressure exerted inside. In 
building brick tanks they almost invariably put clay backing. If the 
backing were not sufficient, even in the case of brick, there would be 
cracks in the structure; and so with concrete, although the question of 
contraction also came in here. He believed that concrete contracted at 
the rate of one-eighth of an inch in 100 feet. Mr. Sandeman, as he under- 
stood, recommended clay puddle even for concrete tanks, not so much 
because of its power of preventing leakage, as on account of the semi- 
fluid state of the material, which unquestionably made the best backing, 
because, having all to be filled in, it was necessary that the filling substance 
should be able to consolidate itself sufficiently within a reasonably short 
period, in order to retain the wall. He had had the pleasure a short time 
ago of a conversation with Mr. Claudio Gil, the Engineer of the Barcelona 
and other gas-works, who described to him the method of constructing 
gasholder-tanks in Spain, where clay puddle could not be obtained. Mr. 
Gil made a tank impervious to leakage by lining it with a thick layer of 
neat cement, and instead of the usual clay puddle or earth backing to 
support the structure, he used fine sand, which might almost be said to be 
fluid in character, and he found it most efficient in its results as regarded 
enabling the wall to resist pressure from the inside, because the sand 
being carefully watered as it was put in, was almost in a fluid state— 
much more so than even clay puddle. He would strongly recommend 
engineers to study this subject, as handled some few months ago in 
“King’s Treatise on Coal Gas,” and they would glean a considerable 
amount of information from the description of the various structures 
there given. : 

The Present said that one advantage of the Association shifting their 
quarters every other year was that they came into the various neighbour- 
hoods in which the materials they used very largely were manufactured. 
In the neighbourhood of Newcastle there was an extensive manufactory 
of Portland cement. He believed that Mr. Watson, one of the members 
of the firm, was in the recom, and he would ask him to enlighten them a 
little on this question in regard to the shrinkage of the material. 

Mr. J. Watson (Messrs. I. C. Johnson and Co., Gateshead-on-1 y20) said 
he attended the meeting only as a visitor, and was unprepared for the 
honour the President had conferred upon him by calling on him to 
express his opinions. He was somewhat reluctant to speak, because, 
being a cement manufacturer, he felt that any observations he made 
might be taken as springing from interested motives. With regard to the 
remarks one of the speakers had made as to the shrinkage and cracking 
of concrete walls, he was glad to have an opportunity of stating from 
practice and experience that, if the cement used was good, the shrinkage 
would certainly not take place, and that the wall would stand without a 
crack. It was true that, on account of the exigencies of trade, as well as 
the ever-increasing demand for Portland cement, manufacturers not 
wishing to disappoint purchasers, sometimes fell into the error of sending 
out their cement without complying with one of the indispensable rules 
in connection with the manufacture of cement—viz., that it must be kept 
in store some weeks before it was handed over to the consumer. Portland 
cement, when fresh from the kiln, sometimes contained a small per- 
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centage of free lime, and, however carefully it was manufactured, that 
could not be got rid of unless it was properly cooled and ventilated. 
During last summer, as well as in former years, his firm had supplied to 
the President of the Association, as well as to other gentlemen he saw 
present, several thousands of tons of Portland cement for gasholder-tanks, 
retort-houses, &c.; and whenever there was the slightest fear that ample 
time’and accommodation for storing would not be given, sufficient to 
ensure the cement being thoroughly ventilated before using, they took 
extra precaution at their manufactory to complete this process of cooling 
before delivering it. An experienced concrete builder could tell imme- 
diately, by handling, whether cement was in a proper state of age and 
temperature to be perfectly safe and free from risk of cracking or expan- 
sion. Cracks in concrete walls and other concrete work were due either 
to the cement being of inferior quality, or the aggregates employed in the 
mixing containing objectionable matter, or, as already explained, on 
account of the cement not being properly ventilated or aired in store- 
houses. If these simple objections were avoided, cracks ought not to and 
would not appear. It might very possibly happen that shrinkage in the 
ground on which the work was erected would cause a crack in the build- 
ing; but brick or stone work was liable to the same. More than one 
case had come before him, where he knew that cracks in concrete work were 
attributable entirely to the fact of the cement used being slightly too 
fresh, which fault, by a little care, could easily have been avoided. His 
firm had had the pleasure of supplying cement to several gas engineers 
throughout the kingdom, and he was pretty certain that they would 
endorse his words om he said that their specifications contained such 
clauses, as to the quality of the cement required, that a manufacturer with 
any regard at all for his reputation would not send out any Portland 
cement that would not give entire satisfaction. 

Mr. A. Macrpuerson (Kirkcaldy) having had some experience with con- 
crete, could bear out the remarks just made, that if the cement were good 
and thoroughly aged, there would not be the slightest fear of shrinkage ; 
in fact, there was nothing in the composition which could give any shrink- 
age, so that there must be some defect in the cement if it occurred. He 
had constructed gasholder-tanks and other works with concrete, and 
never had the slightest shrinkage of any kind, unless the foundations had 
been insufficient. 

Mr. S. Hunter (Salford) said, as a rule, they could all gather something 
of service from every paper read before them; but this one was more in 
the interest of engineers situated in certain localities. While they were 
discussing which was the best method of constructing a tank in one 
locality, such might be quite the reverse in another. He had himself 
had some little experience in the construction of tanks, but it had been of 
a kind differing from that of the author of the paper, because it had 
been on the old-fashioned basis of brick and puddle. He (Mr. Hunter) 
had come to these discussions time after time, and the tendency of the 
arguments had been to prove that concrete tanks were far superior, and 
cheaper in every respect than any other. He admitted the force of the 
arguments in certain cases and under certain circumstances. He said ifa 
tank were being constructed in a place like London, where gravel and other 
materials necessary for concrete were to be found in abundance, and no 
doubt cement might be had at a reasonable price, the arguments might 
hold good; but at the same time he wished to point out to his brother 
managers that there were circumstances in which the arguments did not 
apply, and that while he worked on the old-fashioned basis, he was not 
working on the worst plan, but probably, in his own case, on a better one 
than that described. He could even construct a brick and puddle tank far 
cheaper than by any other method. As far as the quality of the work was 
concerned, the only test was that the work should stand, to begin with, 
and hold water without leakage. He had a large tank nearly completed 
for a gasholder to hold 1,400,000 cubic feet, and, as far as he could at 
present judge, he had not a shadow of a doubt that it would be as tight.as 
a bottle. It so happened that the excavation was in a bed of clay. He 
could take the clay into an adjoining yard and have it made into bricks, 
and he also had an abundance of clay for puddling, so that it would be 
most unwise to adopt any other method than the old-fashioned one of 
brick and puddle. At the same time, he did not wish in any way to dis- 
credit the assertions made by other gentlemen. All he wished to convey 
was that they must act according to the circumstances attending each 
case and locality. 

Mr. SanpemMAN, in reply, said he quite agreed with the last speaker in 
regard to being guided by circumstances as to the materials which were 
most economical to employ in different situations. He had not said any- 
thing in disparagement of other kinds of materials or modes of construc- 
tion, but had simply confined his remarks more particularly to the question 
of how concrete could be economically manufactured, and how to obtain 
impermeability in the same. It had been remarked that it appeared in- 
consistent to recommend the use of both concrete and clay puddle, but if 
his paper were referred to, no inconsistency would appear, as it stated that 
the employment or non-employment of clay puddle in conjunction with 
concrete simply resolved itself into a question of cost—viz., whether to 
adopt concrete of greater thickness or make the wall thinner and back it 
with puddle. With regard to the cracking of cement, he could confirm what 
had been said by Mr. Watson as to good cement not cracking, even when 
used almost fresh from the kiln, but inferior cements undoubtedly did 
crack even after being allowed to cool for some time. It was not advisable 
to use cement too fresh, it should always be allowed to cool or slake by 
exposure to the atmosphere—under cover, of course—for at least a month, 
and be turned over now and then. As to the cracking of concrete walls by 
contraction, he knew of no instance where such had occurred. Cne 
speaker had stated that lhe could not render a concrete wall water-tight. 
No doubt concrete would at first be wet throughout, and leakage would 
appear if it were not allowed to set for some time; but if the wall were of 
sullicient thickness, the concrete properly proportioned as he had recom- 
mended, and ‘due time allowed for setting, he saw no reason why it should 
not prove water-tight. He had used it for various purposes in which imper- 
viousness to water was essential, such as for a weir across a river, stop 
_— under the masonry, and gate sills of locks and sluices, and works of 
that nature. Concrete had also been much employed recently where this 
property was required—viz., for reservoir walls at Bradford, and Geelong, 
in Australia, At the latter place a wall entirely of concrete, 50 feet in 
height, was constructed across a valley. It had also been used for dry 
docks, one of which, at Birkenhead, 900 feet in length, was built in water- 
bearing strata. He had inspected that dock two or three times, and had 
seen no appearance of water coming through the concrete. The length of 
— concrete required to set, so as to attain its full strength, was no doubt 
a isadvantage, and it might not be possible to afford such time in the 
case of works requiring to be constructed rapidly. But it should be borne 
in mind that this applied more or less to every description of wall, as no 
wall should be subjected to pressure until due time had been allowed for 
the mortar to set. With regard to the introduction of hoop-iron bands into 
concrete tank walls, he could not at all see their utility. In the first place 
it was quite evident that they could be of no assistance in resisting com- 

ression or settlement. The only object, therefore, sought to be attained 
by their employment must be that of preventing rupture of the wall from 
internal pressure ; but when it was considered that wrought iron possessed 
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about five hundred times the strength of Portland cement concrete (such 
as would be used for tank walls), also that these materials differed widely 
in other natural properties, such as elasticity, &c., it was manifest that it 
would be quite impossible to combine them for simultaneous resistance to 
tensile stress, seeing that the concrete would rupture while the iron only 
stretched (by however small an amount), and afterwards, by the con- 
tinuance of the pressure upon the concrete, the stress induced upon the 
hoop-iron bands would be sufficient to snap them like threads. The only 
way in which iron could be effectively applied to aid a tank wall would be 
in the form of external bands, of strength sufficient to resist the full 
internal pressure; but the amount of iron necessary for this purpose 
would cost as much as, or more than a duplicate tank. In depositing con- 
crete he did not think there was any advantage in letting it fall from a great 
height. When placed in thin layers or small masses, it was necessary 
to have it continuously punned by hand with wooden rammers, so as to 
prevent the formation of vacuities; but when deposited in a large mass 
and of considerable depth, its own weight, combined with its semi-fluid 
nature, effected the same purpose. In using concrete under water with 
the object of forming a monolithic mass, this was best accomplished in 
closed boxes with hinged bottoms capable of being opened after the box 
was lowered. 

The PresipEnt said that they had had a very interesting paper, which 
he was sure would be found a most valuable contribution to their trans- 
actions. In one of the previous papers it was said, as had been again 
remarked by Mr. Hunter, that the best engineers were those who adapted 
the materials at hand to the work they had to do. With reference to the 
cracks in the buildings, he might say he had recently experienced not a 
cracking of cement from contraction, but, on the contrary, the expansion of 
concrete. On the top of one of their boundary walls he had placed a layer 
of cement, and in it was fixed some broken glass. This was about two 
years ago, and, curiously enough, the cement had been gradually rising, 
and it had now risen three inches. He was still watching it to see to what 
extent it would go. He mentioned this for the purpose of drawing atten- 
tion to the necessity of closely watching concrete work, and noting every 
change observed. 


Mr. W. Waicut (late of Brighton) read the following paper :— 
ANOTHER FORM OF COOLER, 

From the remarks and discussions at former meetings of this Association, 
it is evident that there is a general recognition of the importance of effi- 
cient condensation or cooling; that is to say, a process which is under 
regulated and systematic control. The writer having, in common with 
others, experienced considerable difficulty in adapting the condensing 
arrangements of a bygone age to modern requirements, and having had to 
work a station with most inadequate condensing power, he was led toa 
consideration of the whole subject, and ventures to hope that the following 
contribution to its literature, and it may be to the practical development 
of this branch of gas manufacture, will not be without interest to his 
brother engineers. 

It is somewhat difficult to arrive at the exact area of exposed surface 
required per 1000 cubic feet of gas, owing to imperfect knowledge hitherto 
obtained of the precise state in which the pas gas leaves the hydraulic 
main. After leaving the retorts, heated to say 2000° Fahr., at the outlet of 
the hydraulic main it is seldom found to be more than 140° Fahr. This 
sudden reduction in temperature is no doubt owing to the rapid absorption 
of heat by the gas in assuming an aériform condition. 

The first part of the purifying process is the cooling, which commences 
at the exit of the gas from the ascension-pipe into the hydraulic main. 
Here are thrown down from the crude brown smoke those sooty particles 
which, in combination with fluid matters, are called tar. No doubt the 
deposition of the valuable illuminant, naphthaline, in the solid form occurs 
in the process of condensation or sudden cooling. Wherever it is found, 
its manifestation may be traced to this cause. 

It has been very properly said, and experience justifies the statement, 
that the slow cooling of the crude gas is the best preventive of the 
formation of solid naphthaline. Experience also tells us that it greatly 
assists and economizes the after purification, and helps to keep up the 
illuminating power with a reduction of the percentage of cannel usually 
found to be necessary to that end; in other words, the condensation of 
gas should take place progressively from the temperature of the hydraulic 
main to the inlet of the washer, and there kept as nearly as possible at an 
uniform 60° Fahr. Tar should never be found at the inlet of the scrubber, 
and certainly not at the purifying-boxes. 

This may be called mechanical purification, but certainly if it is ne- 
glected, more of the expensive purification by chemical means will be 
necessary further on. Lvidently, therefore, condensation, or purification 
by mechanical means, to be efficient, ought to be under control, and is then 
of value as a means of attaining greater uniformity in illuminating power, 
and a higher average by securing the retention of the vapour of naph- 
thaline. 

A perfect condenser should be one that will allow of its cooling power 
being varied according to the temperature of the air, and the quantity of 
gas passing through the apparatus. 

The proposed condensing arrangement which the writer has now the 
honour to describe to you was suggested by a perusal of Mr. Vernon Har- 
court’s Cantor Lecture before the Society of Arts, in March, 1877, and has 
never to his knowledge been erected on any works. It is simply the out- 
come of a long-felt necessity for a slow cooler so under control as to be 
adapted to the varying requirements of season and external temperature, 
and appears to him to be calculated to attain that desired result. It must 
be observed that it is not intended to supersede the ordinary foul main 
round the retort-house, the virtues of which as a slow cooler have been 
proved; but, coming after, to supplement it. The engraving on the 
following page represents the apparatus. 

The refrigerator consists of rows of mains, by preference wrought iron, 
laid horizontally one above the other, and connected at each end to a 
vertical pipe, forming alternately one side the inlet and the other the out- 
let for the gas. Between each row of pipes on the vertical mains are 
ager throttle-valves, A, the opening and closing of which is the means 

y which the power of the arrangement may be augmented or restricted. 
These valves need not be absolutely gas-tight ; they may be very cheaply 
constructed, as shown, and as will be explained further on. 

On the lower side of each pipe, and at alternate ends, is placed a liquor- 
pipe, slightly inclined from the upper to the lower main, and connecting 
the gas-main immediately above with that next below, and so on through 
the series. A burr should be left inside the bottom of the gas-main at B, 
to direct the liquid products forward to the next liquor-pipe. The weak 
liquor from the hydraulic main may be put in the funnel, F, in a small 
thread stream, and will pass along the gas-main, directed as above, to the 
bye-pass valve, thence to the outlet side by a connecting syphon, through 
which it flows with the products of condensation to the tar well. 

The engraving also represents the throttle-valve in section and in 
elevation, with its disc. the body of the valve is to be formed of a double 
flange piece, in one side of which is screwed an ordinary gas-plug, having 
a hole drilled in its centre to take the end of the spindle. On the opposite 
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side to this is to be placed a cast-iron stuffing-box and gland, taking the 
other end of the spindle. The disc of the valve is to be made of two pieces 
of plate iron, semicircular in shape, bent at the square side to fit the 
spindle, to which it will be attached by screws. The spindle will project, 
and be squared and notched at the end like a gas-main cock. A master- 
pon Poe fit all the spindles, and the notch shows when the valves are open 

The cooler may be constructed of any length by means of additional 
mains, and the apparatus may be multiplied so that a set may be put on 
or taken off according to the requirements of the station. Thermometers 
placed in suitable positions will give the requisite indications as to 
working. 

The writer ventures to commend the above arrangement to the attention 
of his brother engineers, trusting that its simplicity, efficiency, and 
cheapness will render it of real practical value. 

In conclusion, he is glad _to remember that one of the chief objects of 
this Association is to facilitate an exchange of information and ideas 
ns the members of the profession. Such an object is a noble one, 
and there can be no doubt that to the influence of this Association is 
attributable the gradual disappearance of that unprofessional reticence 
and secrecy which were once in vogue, and the general, but not yet quite 
universal diffusion of more liberal notions of what social and professional 
intercourse ought to be. 


Discussion. 


Mr. J. Paterson (Warrington) desired to thank Mr. Wright for bringing 
forward this subject. The question of condensation was one of those 
matters which had never taken its proper place amongst the various sub- 
jects connected with gas engineering. They still retained nearly all the 
old forms of condensers extant in earlier times, consisting generally of 
a series of pipes—vertical or horizontal; but they had really, after all, not 
done a er to bring a sound scientific knowledge to bear on the ques- 
tion. He did not recollect having seen anything like a theoretical idea 
brought forward as to temperature—one of the most important questions 
connected with condensation. He did not consider himself fitted to offer 
an opinion, but thought, as regarded temperature, 65° was as low as the 
yang | process was generally carried to, though to a very much lower 
degree during winter. He thought they ought to have such arrangements 
as would permit of the perfect condensation, and ihe taking out of ever: 
trace of tar from the gas, without reducing the temperature below 65°. 
That, he thought, could be accomplished, because whenever condensation 
was carried too far, particularly during winter, there was always a large 
quantity of the hydrocarbons carried down with the tar, and a great deal 
of illuminating power was thereby lost. Mr. Wright’s condenser seemed 
avery good arrangement, but he could not say that it altogether com- 
mended itself to him. There was nothing in it that would enable them 
to accomplish what they wished to attain—viz., the removal of the tar at 
high temperature—or to reverse the general order which existed, namely, 
to produce a lower temperature in summer, and a higher in winter. Until 
that was done, they could not by any means say they had attained to any- 
thing like the perfection in the process of condensation which they were 
justified in believing might be attained. He hoped an interesting discus- 
sion would take place, and that the fruits would be shown hereafter by a 
better arrangement than had yet been designed. He believed the form of 
condenser which had been patented by Mr. Cleland was probably the best 
he had seen. The process of condensation was slow ; it removed the tar 
without undue cooling, and, consequently, the illuminating power of the 
gas was not lost, and that was what ought to be aimed at. At the same 
time he was not quite satisfied with Mr. Cleland’s arrangement, and he 
thought they might strive after something better. 

_Mr. T. ANDERSON (Bath) said some years ago he erected a system of 
_— somewhat similar to Mr. Wright’s arrangement, and it was the 
only thing which would keep naphthaline out of the gas, to pass it slowly 
and gradually through pipes. He considered that Mr. Wright's system was 
admirable, because water could be poured on the outside as well as on the 


| Then every condenser was more or less a purifier. 
| in the condenser they should develop that purifying power to the greatest 
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inside. He had 100 yards of main employed for this purpose. When he 
first went to the Bath Gas-Works, 17 years ago, he was much troubled 
with naphthaline. He hoped the day was not distant when they would 
see nothing else but wrought-iron condensers ; ;},-inch or }-inch was quite 
strong enough for the material. He was about to erect a wrought-iron 
horizontal condenser 120 yards long, 2 feet diameter, the three lower tiers 
to be 3-inch thick, and the three upper tiers j,-inch thick, using fresh water 
outside, and ammoniacal liquor inside, when required, to suit the tempera- 


ture. 

Mr. W. H. H. Broapserry (Tottenham) said, in reference to the remark 
of the last speaker, that water could be made to flow outside the Pipes as 
well as inside, some little while ago, at works he then had to do witb, 
thinking to increase the power of his condenser, he caused a stream of 
water to pass down the outside. Up to that time they had not been troubled 
with sutibalins at all, but from that day they were constantly bothered 
with it. He had the water stopped, and he experienced no further annoy- 
ance from naphthaline. He simply attributed the presence of naphthaline 
to cooling gas too quickly. Naphthaline was not always due to getting the 
gas down to one temperature, but had more to do with keeping it so. For 
instance, one might be working two or three months, and be scarcely 
troubled with naphthaline in the streets; but, after a very hot day, fol- 
lowed by a cold night, or a cold day followed by a warm night, at once 
complaints would begin to come in of stoppages in the services. Very 
often the deposit of naphthaline in the street was caused by the variation 
of the temperature of the gas after leaving the holder, and that theory 
would be borne out by the trouble they had with naphthaline in the inlet 
and outlet pipes of gasholders. A case was reported some time ago, 
which confirmed his experience. Outside the works they were troubled 
more with naphthaline on hot days and cold nights than when the 
weather was always cold. 

Mr. W. CLELAND (Linacre, Liverpool) said he quite agreed with Mr. 
Wright as to the importance of condensation, and the little attention that 
was given to it. It had been too much a rule-of-thumb process hitherto ; 
and, as far as he (Mr. Cleland) could perceive, it had generally been guided 
by no fixed principles. Early in his connection with gas manufacture he 
was struck with this, and led to consider the points that ought to charac- 
terize a good condenser. They appeared to be these. In the first place, 
the gas should pass through without any large expenditure of force; 
secondly, in order to effectually cool the gas, the extent of surface should 


be proportioned to the quantity of gas made and temperature of weather. 
It was desirable that 


practicable extent ; also that this should be done without any complication, 
or use of mechanical force. The gas had great power of purifying itself. 
It gave about half of the water contained in the ammoniacal liquor, and 
it seemed desirable that that water should do its work in purifying, and 
the oils and naphtha in enriching the gas. Yet these liquids were run off 
as if the only desire was to get rid of them as quickly as possible. Then 
a power of regulating, in some simple way, the temperature to the weather, 
according to the quantity of gas passing, seemed also desirable. Mr. Paterson 
had mentioned his name as having invented the scrubbing condenser, and 
he might draw attention to that, not as depreciating Mr. Wright’s appliance 
but rather as an illustration of his own ideas. Mr. Wright’s condenser 
had these good points, that it kept the liquor in contact with the gas through- 
out its course, and to some extent helped in the work of purification in addi- 
tion to condensing ; but he (Mr. Cleland) should have liked it much better 
had the pipes been vertical instead of horizontal, and if the gas, instead of 
passing in one continuous zig-zag stream, had been divided into a number 
of streams corresponding with the number of pipes, because the resistance 
would have been in the inverse proportion to the number of —. In the 
condenser of Mr. Wright, the liquor (tar, ammonia, naphtha, oils, &c.) 
passed along the pipes in a continuous stream underneath the gas. He 
did not know what the objects might have been in — the liquor thus 
further than giving strong ammoniacal liquor, and keeping the oil, &c., in 
contact with the gas. He would assume these to be the objects. But what 
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would take place in this condenser ? A stream, flowing along the bottom of 
each horizontal pipe. The surface of that stream would not be found to be 
water becoming saturated with ammonia, but more likely would be naphtha 
and light oils, which would effectually protect the gas from the action of 
the liquid beneath, while these lighter fluids would have but superficial 
contact with the gas, except when falling from pipe to pipe. That diffi- 
culty was overcome by making the pipes vertical, and letting the liquor 
trickle down all over the interior surfaces, so distributing it in thin films 
surrounding the gas, and then in drops dispersed through the gas by 
means of the “ bottle-brush” as in the scrubbing condenser. Thus the 
aqueous liquid would be fully exposed to the action of the gas, and take 
up more and more ammonia, while the oils would diffuse their h dro- 
carbons freely, as they proceeded downwards in intimate contact wit the 
gas. Mr. Wright had adopted a very simple and effective way of adjusting 
his cooling surface to the quantity of gas passing, or the temperature at 
the time—namely, the throttle-valve, which was the same plan as he 
(Mr. Cleland) had adopted in his own apparatus. By these, any number of 
vertical columns could be shut off, and the gas confined to the remainder. 
If this should be converted into a slow-speed condenser by the pipes 
being placed vertically instead of horizontally, the top main being a 
communication to all the pipes, each pipe being independent, and 
the gas passing in a downward stream through all, in that case they should 
have the hot gas at the top of the condenser where it was exposed to every 
breath of wind that blew, and they all knew that heat passed from a 
heated surface to a cold medium, such as the air, in quantity proportioned 
to the difference of temperature. They had, therefore, the full advantage 
of every breath of air that passed; the gas in descending became cooler 
and cooler, and so did the liquor. That was an important fact with regard 
to aqueous liquor, because its power of absorbing the ammonia rapidly 
increased as it cooled. In fact, observation showed that whilst in the 
annular condenser the strength was from 3° to 4° Twaddel, in the slow- 
speed scrubbing condenser it was 10° to 15°. He might merely mention, 
as a practical proof of what he was saying, that he found the annular con- 
denser delivered 30°4 per cent. of the total weight of ammonia liquor, 
whilst the slow-speed scrubbing condenser, under the same circumstances, 
showed 61°6 per cent., or more than double. Again, while the annular 
condenser was delivering but 11°9 per cent. of the usual quantity of tar, 
the slow-speed scrubbing condenser, under the same circumstances, was 
delivering 39°2 per cent., or more than three times as much. In mere 
cooling power the slow-speed was therefore found to be at least 20 per 
cent. superior to the other. 


Mr. W. Carr (Halifax) wished to ask what was the object of passing the 
liquor through the condenser. 


Mr. R.O. Paterson (Cheltenham) said he was much surprised to notice 
how the condenser was named. It was called a “ cooler,” and Mr. Wright 
made a distinction between the words “condenser” and “cooler.’”’ The 
object of the condenser was to cool the gas, but no doubt it did a great deal 
more. The primary object was to cool the gas, and he expected that 
some information would have been given as to the capabilities and qualifi- 
cations of this condenser. So far as he could see, its advantage was that 
it was possible in winter and summer, when the atmosphere was variable, 
to increase or diminish the number of condensation-pipes, but still the 
question could not be allowed to rest there. The mere cutting off and 
closing a portion of the condenser was not confined to this form of con- 
denser, and he should have liked to hear what special advantages this one 
gave over others. He must say that the remarks made by his father were 
entirely in accord with his own opinions. It was no doubt the right 
thing to withdraw the tar from contact with the gas as early in the process 
of condensation as possible. He should like to make a distinction 
between the slow-speed condenser and the ordinary form of zig-zag 
condenser. He did not think any advantage was gained by one 
form over the other in the sense of mere cooling power. If there was one 
pipe 100 feet long, and ten pipes 10 feet long, the gas in the former case 
passing along in a horizontal direction, and in the latter passing down- 
wards, the same amount of condensing power per unit of surface would be 
obtained in both cases with equal volumes of gas; but Mr. Cleland, in his 
remarks, had not drawn attention to the difference between the two forms 
of condensers, so far as their scrubbing or purifying capabilities were 
concerned. Undoubtedly the slow-speed or downward condenser was 
more efficacious in this respect than the horizontal or zig-zag condenser. 
The great object to be aimed at had been brought before them in a very 
perfect way in the form of condenser introduced in Scotland, called the 
Aitken and Young condenser. There a new theory had been advanced. 
At present the custom was to pass the gas through a hydraulic main along 
a horizontal pipe in the retort-house to get rid of the naphthaline diffi- 
culty. No doubt the a in the gas was absorbed by the tar at 
that temperature ; but if by this means the naphthaline difficulty was got 
rid of, what was to be expected if the system of Aitken and Young were 
adopted, where they actually ran the tar back into a hot chamber, at the 
inlet of the condenser, and there applied heat to drive off from the tar the 
naphthaline and hydrocarbon vapours it had previously absorbed in the 
— of the a. his, however, he believed to be the most 
scientific method, and the one likely to be adopted in the future. 

Mr. J. WuytTe (Seaham) said with regard to the horizontal condenser 
exhibited, it was similar to one he had had in his works for the last five years, 
and until last winter they never had any trouble with naphthaline. During 
last winter, however, for three weeks or a month they never knew what it 
was to have an hour’s peace, night or day, with it. It was not the form of 
condenser that, in his opinion, had anything to do with the naphthaline 
difficulty. 

Mr. C. Hunt (Birmingham) said he did not rise for the purpose of 
offering any remarks upon the form of condenser now under considera- 
tion, but upon condensation generally he should like to say a word 
or two with regard to what had fallen from Mr. James Paterson. He 
understood that gentleman to say that the gas should not be cooled to a 
lower temperature than 65°. He (Mr. Hunt) quite agreed with him 
that if they could deliver the gas at that temperature to the 
consumers meters, without any intermediate reduction of tem- 

erature, it would be most desirable and advantageous. This, 

owever, was impossible, for, control the condenser as they might, they 
could not control the temperature of the gas when delivered into the 
holders. — last winter, for instance, the temperature of the gas 
within the holders was reduced, according to his own observations, to 
very nearly freezing — When that was the case, and assuming the 
temperature to have been previously maintained at a higher point, there 
was thrown down in the gasholder a considerable quantity of the more 
condensable hydrocarbons, with a consequent loss of illuminatin, power. 
Such a separation was inevitable under the circumstances, and therefore 
the question for consideration should be, in what part of the apparatus 
‘was it attended with the least inconvenience. For bis part, he knew from 
experience that this hydrocarbon oil was most destructive in its effects 
upon the _— of gasholders, and therefore, if only for this reason— 
although there were others that he might urge, such as the desirability of 
complete condensation before registration—he preferred to collect it in the 
tar and liquor wells. Practically, then, it came .to this, that they should, 





even in the most severe weather, condense almost to the temperature of the 
atmosphere. : 

Mr. J. Paterson expressed a wish to make one observation on what had 
just been said. His remark with regard to the temperature not going be- 
oe 65° had reference only to the removal of the tar. He did not mean to 
say that they would be prevented from reducing the temperature beyond 
that in the scrubber, they would then bring it down to the temperature 
of the atmosphere. It was only when hydrocarbons were in combination 
with the tar that the greatest danger arose from their being carried away 
with tar in a liquid form, and lost as illuminating agents. 

Mr. S. Hunter (Salford) said the writer of the paper had described an 
excellent form of condenser, whereby the capacity in use, or the surface 
exposed to the atmosphere, could be easily controlled to suit the volume of 
gas passing at various periods, and also pointed out that the use of a stream 
of liquor might be an advantage. His own idea, however, was that this 
part of the process was best done in the scrubber, where the gas would be 
washed by the liquor in the form of a spray or mist. He disagreed with 
Mr. J. Paterson when he stated that the best temperature at which to 
separate tar from gas was 65° Fahr. He would not like to ay Oy gas in 
contact with tar at a lower temperature than 80° or 90° Fahr. By keeping 
gas in contact with tar to this point, the gas was enriched to a considerable 
extent; but if the gas and tar were kept together at a lower temperature, 
some of the illuminating matter was destroyed. If the tar was completely 
separated from the gas at a temperature of about 80’, any alteration in 
temperature which might take place in the ordinary course, during the 
distribution of the gas to consumers, would nct deteriorate the illuminating 
power to any appreciable extent. 

Mr. J. Brippocx (Manchester) thought they required a little more infor- 
mation with regard to this particular kind of cooler before they could give 
any opinion upon it. He should like to know if this form had been con- 
structed, what were its dimensions, and its power of cooling a given 
quantity of gas from the impurities that went into the liquor, and also the 
cost. 

Mr. G. E. Srevenson (Peterborough) thought there should be a distinc- 
tion made between the term “ condenser” and “ cooler.” This was a cooler. 
There was such a thing as condensing the tar without coolingthe gas. He 
only knew at present of one form of condenser which had this fe se for 
its object, and that was the Pelouze and Audouin condenser. r. Hunter 
said when the tar was separated at 90°, and the gas was afterwards still 
further cooled, no loss of illuminating power was found to take place, and 
no doubt the slower the gas was pow ts the lower they might go without 
loss of hydrocarbons. He had in his retort-house a condenser round the 
building, and also an outside condenser, which was so powerful as to 
maintain the gas at the outlet always at the temperature of the atmo- 
sphere. He did not find the illuminating power materially reduced even 
at freezing temperature. The tar was taken off at the inlet to the outside 
condenser. 

Mr. Wricut, in reply, said nearly all the questions asked had been 
already answered in bis paper. He would refer those present to the very 
valuable lecture, to which he had already alluded, by Mr. Vernon Har- 
ccurt ; and, if time had permitted, he should have read an extract from 
it. He was quite satisfied with the criticism to which his paper had been 
subjected, because of the valuable discussion that had followed. 


The PresipEnT said that, both in the paper and in the discussion which 
ensued, the members had tolerably good proof of the importance of the 
subject he drew attention to the previous day—the necessity of forming 
themselves into so many observers of the working of the several portions 
of the apparatus under their control. No greater proof could be given of 
the necessity of taking observations, and of recording and comparing 
them. Every works had a condenser in some form or other, though 
many of them differed in construction and in working; but if each 
manager were to take observations of the temperatures of the air and the 
gas and the illuminating power, over a considerable period of time, and 
have the results tabulated and compared with other workings, the pro- 
fession would get reliable data, of which they stood so much in need. 


Mr. J. M‘Giucurist (Dumbarton) asked to be allowed to correct a state- 
ment made by one of the speakers, to the effect that the Aitken and Young 
condenser was a thing of the past. He said he knew there were two of 
these condensers erected, one at Hamilton and the other in Gibraltar. 
The Committee of the West of Scotland Association of Gas Managers tested 
the apparatus at Hamilton, and found it gave magnificent results, which 
were daly published in the Journat or Gas Licutine, and only within 
the present month he had heard that Mr. Bell, the Gas Manager at 
Gibraltar, was surprised with the results, they were so satisfactory. It 
was a most excellent condenser, and he had not the slightest hesitation in 
saying it was the condenser of the future. They must separate the tars 
from the gases at a high temperature—much higher than 90° Fahr.— 
in order to get the best results. 





Gas-Works 1n Germany.—A German statistical paper recently published 
the following details relating to the gas-works at present in existence in 
the Empire :—Number of private works, 262; annual production of gas, 
8,814,671,000 cubic feet; maximum production per 24 hours, 16,559,500 
cubic feet; number of public lights, 51,256; number of private lights, 
1,059,235 ; amount of capital employed, £2,713,117. Number of municipal 
works, 220; annual production of gas, 7,955,959,500 cubic feet; maximum 
oe pam per 24 hours, 38,048,000 cubic feet; number of public lights, 

,481; number of private lights, 1,744,713; amount of capital employed, 
£5,748,425. Total number of works, 482; total annual production of gas, 
11,770,630,500 cubic feet; total maximum production per 24 hours, 
54,607,500 cubic feet ; total number of public lights, 137,737; total number 
of private lights, 2,803,948; total amount of capital employed, £8,461,542, 
or at the rate of 14s. 4°53d. per 1000 feet of make. 


OPENING OF THE BoGNor WaTER-Works.—These works were formally 
opened on Wednesday, the 25th ult., when the Chairman of the Company 
(Captain Hills, R.N.), of Littlehampton, received the keys from the con- 
tractor. The Company was established in December, 1870, but it was not 
till 1874 that the works were commenced. The water is obtained from a 
well situated not far from the railway station, about 6 feet in diameter for 
a depth of 80 feet, and from there an 8-inch boring is continued to a total 
depth of 330 feet into the chalk. At this depth an excellent and bountiful 
supply was tapped, but unexpected difficulties presented themselves in the 
matter of arranging the pumps, and this delayed the completion of the 
works for some time, but, mainly owing to Mr. Arthur Smith, these diffi- 
culties have been overcome. Over the well is a brick tower, at the top of 
which, at a height of 55 feet, isa tank holding 40,000 gallons of water, 
having sufficient pressure to throw water over the highest houses in the 
town. The lower storey is the engine-house. Here is an 8-horse power 
vertical engine, working two solid plunger pumps, capable of throwing up 
6000 gallons of water per hour. The furnace-shaft passes up through the 
centre of the tower, the second stage of which is to be utilized as a smith’s 
shop. The Company have had their mains laid through the streets for 
some time. After an inspection of the works, the visitors, to the number 
of about fifty, dined together at the Assembly Rooms, 
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MALTA AND MEDITERRANEAN GAS COMPANY, LIMITED. 


The Annual General Meeting of the above Company was held at the 
London Offices, 60, Gracechurch Street, E.C., on Tuesday, the 24th ult.— 
J. B. Pappon, Esq., in the chair. 

The Szorerary (Mr. F. A. Duffield) read the notice convening the 
meeting, and the following report was presented :— 


_, The Directors beg to present the balance-sheet and accounts for the year ended the 
= red March last. It will be seen that the profit and loss account is of an improved 
character, 

The works at the several stations have been well maintained, and are in good condition. 

The Directors recommend the addition of £1315 16s. 9d. to the reserve-fund, and that 
the usual dividend be declared of 7 per cent. on the first preference shares, and 74 per 
cent. on the second preference shares, and a dividend of 24 per cent , free of income-tax, 
on the ordinary shares, 

The retiring Director is Major Suart, R.E., who, being eligible, offers himself for 
re-election. 

The Auditors, James Le Geyt Daniell, Esq., and Alfred Hersee, Esq., likewise retire, 
and, being eligible, likewise offer themselves for re-election. 


Dr. Profit and Loss, for Twelve Months ending March 31, 1879. Cr. 
Os bres + ls Se 8 OO. es tl 3 fp er OT 
Gas-making (salaries and et << «4 6 6 6 « 3 a ale 
Sy sors Sy! SOON TTR kk gk ks 145 12 9 
Charges on street lights. . 1,210 19 10| Meters and fittings ; 488 2 1 
Maintenance and renewal . 2,356 2 0| Interest anddiscount . . 1618 6 
Purifying materials . 70 18 11| Transferfees . . . . . 8 2 6 
ee ian 444 5 
General trade charges . , 640 7 6 
Inspection of stations . . 153 10 0 
Bad debts and allowances . 45 3 3 
Treasurer’s commission at 
stations, and audit fee at 
MEA Sot 56), os) 6% 28 2 1 
London expenses. . . , 1,038 2 6 
Lawexpenses, ... . 2710 2 
Exchange . or &— 41517 2 
Income-tax .... . 62 5 9 
Balance to interest and divi- 
dendaccounts . , . , 8,788 32 10 
£24,124 16 8 £24,124 16 8 





The Cnatrman, in moving the adoption of the report, said: For the 
first time, gentlemen, for many years, the Directors have good grounds for 
congratulating the Proprietors on the state of the Company’s affairs. We 
have not approached prosperity by leaps and bounds, but have shown an 
improvement which must, I think, be called satisfactory, and which, if it 
be continued, will certainly land us in a very good position before long. 
We shall see this much more plainly if we look back for a year or two. 
I find that in 1873 we sold 53 million cubic feet of gas, and our trade 
declined and became less until, in the year 1877, we sold only 50 million 
cubic feet. Then, in 1878, we sold close upon 52 million feet, and in the 
year just ended we have sold more than 55 million feet; and if we take 
the profits earned, and, just for the purposes of comparison, spread them 
over the entire amount of capital—ordinary, preference, loan, and so on— 
we shall find that in 1873 we earned an average of 5 per cent. of profit; 
in 1874, only 3; in 1875, 4}; in 1876, 4}; in 1877, 43; and last year, 5} per 
cent. These figures show conclusively the nature of our business; and 
they constitute, so to speak, a condensed history of the Company in the 
years to which I have referred. They also show the extent to which the 

irectors are justified in offering their congratulations to the Proprietors. 
There are some items in the accounts to which, I think, your attention 
should be directed. The first is as to capital, which now stands at 
£120,939, and you have loans on debentures to the extent of £37,070. 
Many of you will probably recollect my very strongly expressed opinions 
as to the desirability of improving the proportion between the 
debentures and the capital of the Company. There is no doubt 
whatever that at one time the debentures were more extensive than 
they ought to have been, considering the extent of the Company’s capital. 
The Directors quite concurred in those expressions of opinion, and 
declared they would do what they could to rectify the disproportion. 
They can now show that they have given effect to the wishes of the pro- 
prietors ; for whereas in the year 1875 we had debentures amounting to 
40 per cent. of the share capital, our debentures now only amount to 30 per 
cent., and there is also a considerable difference in the rate of interest 
paid upon them; so that we may consider that some improvement has 
been effected in that way. A little lower down you will find on that side 
of the account an item which, I think, will give general satisfaction—I 
mean the reserve-fund. Ithas been conspicuous by its absence in the two 
preceding reports, and its re-appearance now is most welcome. I trust 
that its growth will be rapid, and that it will soon assume a very substan- 
tial form, for, situated as the Company is, and working under the circum- 
stances under which we work, we need a very substantial reserve-fund 
indeed, and ought to have it. On the other side of the capital account 
and general balance-sheet, you will find we have expended during the past 
year new capital to the extent of £1575 10s. 2d. Of that amount the sum 
of £1450 has been expended in new mains and services. Most of you 
know we have certain obligations in connection with our concessions, 
which compel us to make extensions of mains when required, and it some- 
times <4 oe that they are not so profitable as we should desire them to 
be; but I think in the extensions which the sum represents there is very 
little indeed to regret, and it may be said to have been made to the advan- 
tage of the Company. The profit and loss account is interesting if com- 
pared with the profit and loss account of the preceding year. We have 
paid a larger amount for coal; but the difference is very well represented 
on the other side in the item for the sale of gas. There is an item for 
maintenance and renewal, which is very greatly in excess of the similar 
item in the preceding profit and loss account. lt stands here at £2356, 
and is £1115 more than the corresponding item for the year 1878. The 
explanation is that at Valetta, our chief station, we had a 12-inch main, 
which had got into a very bad and unprotected position, mainly 
through some peculiar traffic on the part of the Government, and 
the time had come when it had to be dealt with. That main 
has been taken up, and the pipes were found to be very much 
decayed; but they have been renewed and properly relaid, which has 
cost us £118l1—absolutely more than the difference between the two 
accounts—and the whole of that sum must have been, beyond doubt, 
charged to revenue. It was left to the discretion of the Diréctors whether 
they would choose to extend this outlay over a year or two; but in any 
case it must have been paid out of revenue, and as we had the means of 
doing it we thought we should clear it off at once, and charge the whole of 
it to the item of maintenance and renewal. I think that the very fact 
that we were able to do such a thing as that, is one that will be very 

acceptable indeed to the Proprietors. On the other side, we find the 
receipts on account of gas have increased to 5} per cent., and the sums 
received from the sales of residuals and the profits on meters and fittings 
are £760 more than they were in the preceding account. I need not refer 
to any other items, because they all wear a favourable complexion. We, 
of course, have our regular reports from the stations, and those reports 
show they are, with one exception, going on very satisfactorily. That ex- 
ception is the Calcara station at Malta, where, owing to some important 


changes made by the Government in their establishments, the rental has 
fallen off. With regard to the other stations, they show not only improve- 
ment, but great capacity for further improvement; in fact, their chief want 
is more business, and I shall be very glad indeed if they gradually 
acquire that. The whole of our various works are reported to be 
in excellent condition. The improvement at the stations of Valetta and 
Corfu, is very satisfactory indeed. Last year I mentioned to you that the 
Directors had caused an inspection to be made of their Sicilian stations 
by Mr. Simmelkjaer, of Cagliari. The report had just come to hand, but I 
am not in a position to say anything about it. It turned out, however, to 
be a report of a very veloc character indeed; so much so, that the 
Directors thought they could not do better than have a similar inspection 
made of other stations at Malta and Corfu. Accordingly, Mr. Simmelkjaer 
was instructed to do this, and in due course made his inspection and 
report; and we are glad, indeed, those inspections were made. Those 
reports are of a very exhaustive character, and have brought to the Directors 
a large amount of very valuable information. They feel they have a better 
grasp of the business than ever they had before, and, as the result of those 
reports, some changes will take place, which will have for their object the 
concentration of the Company’s business to a greater extent in these 
offices, to the more than proportionate relief of the stations abroad. We 
hope by so doing to be able to deal more closely and clearly with the 
business at the stations—not only to put it in a more satisfactory condi- 
tion, but also to make it more profitable and economical than it now is. 
Those alterations will, of course, take time, but they will be carried out as 
rapidly as circumstances will permit. It is now my duty, gentlemen, to 
move—“ That the report of the Directors, together with the balance- 
sheet and accounts of the Company, be received and adopted.” 

Major Suart seconded the motion. 

Mr. R. W. Jones said he wished to call attention to the capital account. 
He found that, to March 81, 1879, the share capital, together with the loans, 
represented a sum of £158,009; whereas last year the capital represented 
amounted to £159,869; so that there was a decrease in the capital account 
of £860, in regard to which he should like some information. It occurred 
to him that it would be far better if the Company were managed in such a 
way that the dividend should be so cut down that the expenditure on 
capital should not appear on the right-hand side of the account. It was, 
of course, a matter for congratulation that there was an item of £770 for 
the reserve-fund, which really amounted to nothing more than the differ- 
ence between the amount earned and the amount divided ; whereas if 
the sums given for extensions were expended out of profit and loss, 
instead of being put, as they were, to the capital account, this item of 
£770 would not have appeared at all. He much regretted the absence in 
the profit and loss account of the item of depreciation. He would have 
preferred seeing that to having the item of profit swollen up as it appeared 
to be. If the dividend had been declared at 2} instead of 2} per cent., he 
thought the Company would really have been in a better position than it 
was at present. He did not wish to propose an amendment, but he 
thought the dividend should be declared in proportion to the earnings. 

Mr. Stoxes asked what was the nature of the coal contracts. 

Mr. GARDINER said it was proposed that the reserve-fund should be 
increased by something like £1300; and as the ordinary share capitalists 
were getting a small dividend, he thought that, before the reserve-fund 
was increased to the extent proposed, a fair dividend should be apportioned 
to the ordinary Shareholders. The ordinary Shareholders had waited a 
long while, hoping against hope, almost, for the prosperity of the Com- 
pany; and now, when they were in a fair way of prosperity, the bulk of 
that prosperity went into two items, one of which was, of course, very 
naturally, for increasing the main. Then, again, the reserve-fund was to 
be increased to very nearly as much as was paid for the ordinary share 
capital. No doubt the ordinary preference Shareholders were protected 
without the reserve-fund. He was not opposing the formation of such a 
fund, but he would propose, as an amendment, that the interest on the 
ordinary shares should be 4 instead of 2} per cent.. 

The CuarrMan observed that tho remarks made by Mr. Gardiner and 
Mr. Jones were so antagonistic that, to a great extent, they answered each 
other. With regard to Mr. Jones’s anxiety to charge the whole of the out- 
goings to revenue, and not to call up any new capital at all, there was no 
doubt that such a course would be the very best that could be taken in 
the interests of the Company; but there were other things to be 
considered. The Company consisted of two or three classes of Pro- 
prietors, and the Directors had to deal as justly and fairly as possible 
with each class. If Mr. Jones’s proposal were to be carried out, he was 
afraid the ordinary Proprietors would say, “‘ We have a growing property 
here, and one which must, of necessity, one day be very valuable ; but in 
the meantime we are getting nothing.” That would be one extreme course. 
To take the other course that had been suggested would be to swallow up 
everything that had been got together, and to take every item of vitality 
out of the Company, in order that the present wishes of the Proprictors 
might be met. The very prostration of the Company which occurred some 
time ago, and which caused the Proprietors to go entirely without their 
dividend in 1874, was due to the want of provision to meet ordinary con- 
tingencies. All gas companies were exposed to things of that kind; but 
their own Company was exposed to them more than most companies in 
this country, which had all the advantages conferred upon them by 
statutory powers. They saw it was necessary for the security of their 
property that they should, as soon as possible, get together a reserve-fund 
which was equal to one-tenth of the entire capital. If that was necessary 
in the case of London or Provincial companies, what must it be with such 
a Company like their own? It must be a long time before they had a 
reserve-fund equal to one-tenth of their capital; and it would cause 
him very much regret if he found the Proprietors desirous of weaken- 
ing the attempt of the Directors to raise that fund. He could not 
tell them in that place and at that time all the reasons there were for the 
establishment of a reserve-fund; but, strong as they were in most com- 
panies, it might be taken from him that they were stronger in the case 
of their own particular Company. Although by the establishment of a 

reserve-fund the preference Proprietors were protected, they could not 
be helped. This must be taken as an existing fact, and dealt with accord- 
ingly. Those Proprietors invested their money under certain conditions 
which must be carried out, and, with a reserve-fund, they would feel 
stronger than ever; but the reserve-fund also diminished the rates paid 
on debentures, and made the property of the ordinary Proprietors more 
secure. It was better that each Shareholder should be able to look for 
a regular and certain dividend, than that 4 per cent. should be paid one 
year and nothing at all the next. He thought that one of the worst 
things that could happen to a Company like theirs was to have a fluc- 
tuating and uncertain dividend; and it had always been the desire of 
the Directors to have a certain dividend. With regard to the question 
asked about coals, the Company had been unable to turn foreign coal 
to any account in the Mediterranean. The coal still continued to be 
imported from the northern coal-fields on the Tyne, and the coal question 
was one which had given the Directors a great deal of anxiety. During 
the war fever they did not know what the state of affairs might turn out 
to be, and purchases were made so as to secure an advantage to the Com- 





pany. At one time nobody could tell what would in three days be the 
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fate of Corfu, or whether the coal there would not be taken for the pur- 
poses either of one Government or the other. That difficulty, however 
was got rid of as well as possible, and the Directors thought they had 
managed their coal purchases with some success, both as regarded the 
purchase and the rate of freights which had been taken up. 

The resolution was then put and carried unanimously, as were also reso- 
lutions recommending the various dividends as stated in the report. 

On the motion of Mr. Lysixy, seconded by Mr. Stoxrs, Major Suart was 
unanimously re-elected a Director of the Company. Messrs. Daniell and 
Hersee were also re-elected Auditors. 

Mr. Herser returned thanks on behalf of himself and Mr. Daniell. 
Speaking from an intimate knowledge of the accounts, he said that they, 
in all respects, showed signs of prosperity. There had been both a reduc- 
tion in expenditure and an improvement in revenue, so that the best hopes 
for the future were amply justified. He had been asked to second the 
resolution for an increase of dividend. Asan ordinary Shareholder he should 
have liked to see a larger dividend ; but the arguments of the Chairman 
had disabused him of his wish in that respect. The Directors had made 
up their minds to move jn safe lines. A crisis had occurred some years 
ago, and it was a great thing to have something to fall back upon when 
debentures became due. That, he thought, was a strong reason for increasing 
the reserve-fund. He trusted that next year there would be a larger 
dividend, indications of which, he thought, already presented themselves. 
He thought the Board had done wisely in declaring the dividends as stated 
in the report 

Mr. Stores, in proposing a vote of thanks to the Chairman and Direc- 
tors, said he felt that the present was a turning-point in the affairs of the 
Company. They could not do better than give the Chairman and Directors 
a hearty vote of thanks, so as to stimulate them to do all they possibly 
could to bring the concern, which had been in low water for many years, 
into a — position. 

Mr. Lysiey seconded the motion, which was carried by acclamation. 

The CHarrmay, in returning thanks, said that such expressions of opinion 
on the part of the Shareholders were very valuable indeed to the Directors. 
They looked for them, and derived a great deal of strength fromthem. In 
the meetings which had taken place in that room for some years past, 
when the Directors had nothing else to comfort them, they had looked 
upon the faces of the Proprietors and had been cheered and sustained. 

The proceedings then terminated. 





SALES OF GAS AND WATER COMPANIES SHARES. 

The following sales by auction of gas and water shares have recently 
taken place :— 

BELPER Gas Company.—Thirteen shares in this Company were sold on 
Monday, the 23rd ult., at an average price of a little over £18 per share, 
less the dividend. 

BricHTon anp Hove Gas Company.—At the Auction Mart, Tokenhouse 
Yard, E.C., on Wednesday last, Messrs. Edwin Fox and Bousfield offered 
for sale 250 fully-paid shares in this Company, bearing a dividend of 7 per 
cent. The shares were put up in lots of five, and were sold at the follow- 
ing prices :—5 at £25 5s., 125 at £25, 50 at £24 15s., 20 at £2410s., 5 at 
£24 5s., and 45 at £24 2s.6d.; the total amount realized being about £6200. 
The shares were sold inclusive of the Midsummer dividend. 

Dea WaATER-Works Company.—On Wednesday, the 26th ult., 280 £10 
shares, limited to 7 per cent.,in this Company, were sold. The lowest 
price realized was £13 2s., and the highest £13 6s. per share. 

_ Dover Gas Company.—Last Thursday 200 new tenes in the Dover Gas- 
—_ Company were sold, realizing prices varying from £14 10s. to £15 per 
share. 

_ Norriveuam Water Company.—On Wednesday last 300 new £50 shares 
in the Nottingham Water Company were sold by auction. The prices 
realized were from £83 10s. to £88 per share, the average being £86 7s. 6d. 

Stowmarket Gas Company.—On Monday, the 24th ult., there were sold 
three £100 fully paid-up shares in this Company. The works are held on 
lease, and the dividend is at the rate of 5 per cent. The shares sold for 
£80 a piece. 

ToTTENHAM AND EDMONTON AND WANDSWORTH AND PutTNEY Gas Com- 
panies.—At the Auction Mart, Tokenhouse Yard, E.C., on Monday, the 
30th ult., Messrs. Mullett, Booker, and Co. offered for sale 200 fully-paid 
£10 shares in the Wandsworth and Putney Gas Company, and 600 fully- 
paid £5 shares in the Tottenham and Edmonton Gas Company. The former 
were put up in lots of 25 shares, and realized on the average £11 9s. 8d. per 
share. The latter were offered in lots of 25 and 50 shares, and realized on 
the average £8 6s. per share. All the shares were sold inclusive of the 
Midsummer dividend, which in the Wandsworth Company has hitherto 
been at the rate of 7 per cent., and in the Tottenham Soupeny at 10 per 
cent. per annum. 


THE LANCASHIRE COAL AND IRON TRADES. 
(FROM OUR OWN CORRESPONDENT.) 
_ All through Lancashire the demand for the better classes of round coal 
is now extremely small. The requirements for house-fire consumption 
have fallen off during the last few weeks, and stocks are accumulating, 
whilst the production is generally being reduced, either by stinting the get, 
or putting the pitson short time. Although it is only in exceptional cases 
where any actual reduction has been made in the list rates, prices are 
easier, buyers of large quantities being able to obtain more favourable 
terms than were ruling a week or two back. For good Wigan Arley for 
house-fire purposes the average price at the pit mouth is about 8s. to 88. 6d. 
per ton, and for common sorts 6s. to 7s. per ton, with Pemberton four-feet 
quoted at 6s. to 6s, 6d., and common house coal at about 5s. to 6s. 6d. per 
ton. Gas coals are still offered in the market at very low figures, good 
mixed gas coal and cannel being sold at the pit mouth at 7s. per ton, and 
good screened gas Arley at from 6s. 6d.to7s. per ton. Cannel is steadier than 
the lower qualities of gas coal, but even this class of fuel is offered at very 
low prices. Steam and forge coal, if anything is in less demand, many of 
the iron-works taking smaller quantities than they were doing a short 
time back, whilst the shipping trade has been very dull during the past 
couple of weeks. To secure orders extremely low figures have to be 
quoted, and 4s. to 5s. per ton at the pit is now about the average price 
ruling in the market. Burgy meets with a very dull sale, and slack does 
not show that firmness which is usual at this season of the year. In one 
or two cases slight advances are being asked this month, but prices, as a 
rule, are no higher whatever, many colliery proprietors still holding heavy 
stocks, and supplies generally are more than sufficient to meet the present 
eg ss > a For good burgy the average price at 
pit mouth is about 4s. to 4s. 3d.; for 1 d ; 
common, 2s. to 2s. 6d. per ton. ‘ ve ede pniaoneaamaans 

The strike of colliers in the Tyldesley district continues, only a few of 
the men having as yet returned to work. ; 

In the iron trade, the feeling of depression would seem to be increasing 
rather than decreasing, and in the engineering trade employers generally 
are looking for a still further falling off in their respective industries. For 
pig iron there is an extremely small demand, and Lancashire makers are 
sellig little or nothing, owing to the keen competition of outside brands 
For delivery into Manchester their quotations are nominally 44s, 6d, for 








No.3 foundry, and 44s. for No. 4 forge, less 2} per cent.; but to secure 
orders less money would be taken. It is difficult to say what is the actual 
selling price of manufactured iron, as special rates are quoted for good 
specifications, but common bars delivered into the Manchester district 
can be bought readily at about £5 7s. 6d. per ton. 


THE COAL AND GENERAL TRADES OF THE NORTH 
OF ENGLAND. 
(FROM OUR OWN CORRESPONDENT.) 

Except at the best gas collieries, which continue to work full time 
through having contracts running, and also having received recent orders, 
the coal trade of the North of England is rather dull. Second-class pits 
in the gas trade continue to have some difficulty in working up to full 
time, and in maintaining recent prices. At the same time, the shipments 
of coals from the Tyne Dock, mostly gas, are very heavy; 94,000 tons were 
despatched last week, 90,000 tons being about the average of an ordinary 
week’s shipment. There has been an inquiry for cargoes of small gas 
coals to be sent to the Irish ports. Several steamers and sailing ships 
were chartered last week for that purpose at a low rate of freight. The 
steam and household collieries are doing a moderate business. There is 
not a very good demand at present for manufacturing coals for local con- 
sumption. The pitmen are working very steadily, and there are no wages 
disputes in the mining districts of the North. ee 

Shipping business continues in a depressed condition. At the same 
time, some difficulty is experienced in procuring vessels ‘suited to special 
trades. Steam tonnage is very abundant, and recent contracts which 
have been taken up to carry gas coals to London and the South have been 
done at extremely low figures. The Baltic supply of gas coals has been 
tolerably well made up for the season. Cargoes of gas coals are being 
sent to Norway, Sweden, and the more distant northern ports. There is 
also a pretty steady demand from Holland and the North of France for 
the better qualities of gas. 

Steamer freights to London are about 4s. per ton; sailing ships were 

aid 4s, 104d. per ton to discharge gas coals alongside the wharf of the 

atcliff station of the Commercial Gas Company last week, 

The general trade of the North of England remains in a quiet condition. 
There is no improvement to note in the state of affairs in the Cleveland 
iron district. Business there is very depressed, and it is a source of wonder 
to many people how manufacturers are able to keep going with the present 
price of pig and manufactured iron. The steel trade is gradually working 
its way into the Cleveland district. That may improve business there for 
some time. The chemical market on the Tyne is steady. Prices are very 
well upheld. At the same time there is no very excessive demand from 
any part of the world. The fire-clay and fire-brick trade is tolerably 
active for the better quality of goods. Second-class goods have some diffi- 
culty in finding a market. Tlie price of lead continues to be low. Several 
large lots of Rhenish and Spanish lead were sold last week at £13 10s. and 
£13 5s. per ton, Red lead is also pretty cheap. Some business is doing 
in cement. 








(FROM OUR OWN CORRESPONDENT.) 

The annual meeting of the Dunse Gaslight Company was held last 
Tuesday evening—Mr. Robert Wilson, Chairman of the Company, pre- 
siding. After having made a statement of the affairs of the Company, 
showing them to be in a prosperous condition, he moved that a dividend of 
10 per cent. on the original shares be paid to the Shareholders, which was 
subsequently seconded and unanimously agreed to. A vote of thanks was 
cual to the Directors and Office-bearers for their efficient services during 
the past year; and at a meeting of the Directors which was afterwards 
held, Mr. Robert Wilson was re-elected Chairman; Mr. A. Weatherhead, 
Secretary and Treasurer; and Mr. William Thomson, Manager. 

At the annual general meeting of the Elgin Gaslight Company, which was 
held on Saturday—Mr. Cameron in the chair—it was resolved to declare 
a dividend after the rate of 6 per cent., in accordance with a recommenda- 
tion from the Directors. In alluding to the wish of the Town Council to 
acquire the property of the Company, under the provisions of the Burghs 
Gas Supply (Scotland) Act, the Chairman said that the arbiters nominated 
on both sides had not yet come to a decision. The price of gas, owing to 
the fall in the cost of coals, had been reduced to 6s. 8d. per 1000 cubic feet, 
and the small surplus on the year’s profits would show that it had been 
lowered as far as it could be with safety. A balance of £115 8s, was 
carried forward to next account. 

A dividend at the rate of 6 per cent. on last ad profits was declared 
at the annual meeting of the Forres Gaslight Company, which was held 
on Monday, the 30th ult.—Mr. William Ruff, Chairman, presiding. A 
balance was carried to the reserve-fund. 

The dividend of the Auchterarder Gas Company has been reduced from 
10 to 8 per cent., and the price of gas has been reduced 5d. per 1000 cubic 
feet, the debt of the Company being reduced to the extent of £100. 

The annual meeting of the Blairgowrie Gas Company was held last 
Wednesday, when a dividend of 6 per cent. was declared, the price of gas 
(29-candle power) remaining at 6s. 8d. per 1000 feet. 

At the annual meeting of the Coupar Gas Company, which was held last 
Wednesday, a dividend of 74 per cent. wgs declared, being the same rate as 
last year. (Price of gas 8s. 4d. per 1000 feet, and meter hire 2s. per 
annum.) 

It was announced at the annual meeting of the Pitlochrie Gaslight Com- 
pany, which was held last Wednesday, that a net profit was made during 
the year ending the 80th of June, sufficient to pay a dividend of 15 per 
cent. on the paid-up capital; but on the recommendation of the Directors 
it was resolved to declare a dividend of only 2} per cent., and it was like- 
wise resolved to reduce the price of gas 1s. 8d. per 1000 cubic feet. This is 
the first time for many years that the income has exceeded the expendi- 
ture. It is hoped that the reduction in price now resolved upon will lead 
to a greater consumption of gas, and thereby enable the Company to supply 
the commodity at a still lower price. 

The Shareholders of the Anstruther and Cellardyke Gas Comaants at 
their annual meeting last Wednesday evening, were rather startled by the 
nature of the report which was submitted to them, the returns for the 
past year being so unsatisfactory as to justify the Directors in recom- 
mending an increase of 10d. per 1000 feet on the price of the gas, the 
advance being from 5s. to 5s. 10d. The Directors also deemed it necessary 
to recommend that the bank account be overdrawn, so as to allow of a 
dividend of 8 per cent. being paid to the Shareholders as in former years. 
As might be expected, the report gave rise to considerable discussion, 
and to some conflict of opinion; eventually, however, it was approved of 
by the meeting. 

The annual meeting of the Pittenweem Gas Company was held on 
Friday week, when a gratifying report was submitted, one showing that 
the affairs of the Company were in a more prosperous condition than at 
any former period. It stated that the consumption of gas in Pittenweem 
and St. Monance was over 24 million cubic feet, and that the profits were 
such that, after providing for a dividend of 8 per cent., it was possible to 
reduce the price of gas from 6s. 8d. to 5s. 10d. per 1000 feet, besides 
allowing for an outlay of about £400 on works, extepsions now in progress, 








70 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT, 





[July 8, 1879. 











and for other ordinary and extraordinary expenses. The report was 
approved of, and special thanks were awarded to the Manager, Mr. Thomas 
Nicholson, by whose faithful stewardship the value of the Company’s 
business has  Siste so much improved, to the interest of the Shareholders 
and the public. 

At the annual meeting of the Directors of the Markinch Gaslight Com- 
pany, held on Monday, the 30th ult., a report was submitted showing that 
the Company’s affairs were in a highly satisfactory condition. It is 
expected that the usual dividend of 10 per cent. will be declared at the 
forthcoming meeting of the Shareholders. e 

There has been a very successful year’s working in connection with the 
Kirkcaldy Gas Company’s undertaking, and such as to warrant the 
Directors in recommending that the price of gas be reduced from 4s. to 
3s. 9d. per 1000 cubic feet. This is doubtless welcome news to the gas con- 


price of gas from 5s. 10d. to 5s. per 1000 cubic feet. 

At a meeting of the Newton-on-Ayr Gas Company, held last Tuesday, a 
very satisfactory report was submitted by the Directors. The works were 
reported to be in a good state, and the quality of the gas satisfactory. A 
dividend of 6 per cent. was declared, and a new issue of stock was 
announced, to be allocated to the present Shareholders in proportion to the 
amount of stock held by them. 

The annual general meeting of the Ayr Gas Company was held last 
Wednesday—Dr. Ronald, the Chairman, presiding. Reports by the 
Directors, Auditor, and Manager were submitted. It was stated that the 
works had been maintained in excellent repair, that some improvements 
had been introduced, that the average illuminating power of gas supplied 


May, 1878, had been 5s. per 1000 feet. On the recommendation of the 
Directors, the dividend payable to the Shareholders was raised from 6 to 
7} per cent. The Directors expressed a hope that they would be able still 
further to reduce the price of gas to the public. 

The Kirkcudbright Gas Company held their annual meeting last Tues- 
day—Mr. William Martin, Chairman, presiding. It was stated by the 
Chairman that at a meeting of the Directors, held on the previous evening, 
they had examined the statement by the Manager (Mr. William Elliot), 
from which they found themselves in a position to recommend a dividend 
of 7} per cent., which was unanimously agreed to. 

Only a moderate amount of business was done in the Glasgow pig iron 


during the past year was 28 candles, and that the price since the Ist of | 





market during last week, and dulness reigned throughout. The market 
closed on Friday with buyers at 40s. 8d. cash and 40s. 10d. one month, 
sellers asking 1d. more per ton. 

The coal market continues dull, orders being scarce, and there being no 
prospect of improvement. 





APPLICATIONS FOR LETTERS PATENT. 
2618.—Butcuer, J. J., Gateshead, Durham, “ Improvements in gas motor 
engines.” June 28, 1879. 
2652.—Sremens, C. W., Westminster, “ Improvements in electric lamps.” 
A communication. July 1, 1879. 
2662.—Winson, W. P., Brockley, Surrey, “ Improvements in lids or covers 
for gas-retorts, and in the means for supporting and opening and closing 


sumers of the “Lang Toon,” considering the dulness of trade generall the same.” July 1, 1879. ‘ 
and the fact that the tendency of other local rates is an upward one. ~ 2681.—PickERING, J., Stockton-on-Tees, Durham, “Improvements in water- 
The Directors of the Blantyre Gas Company, Limited, have reduced the meters.” July 2, 1879. 


2682.—Livesry, J., Westminster, and Kipp, J., Wandsworth, London, 
wa in apparatus for enriching illuminating gas.” July 2, 

2685.—Hotman, S., Queen Victoria Street, London, “Improvements in 
apparatus employed in the manufacture of gas.” July 2, 1879. 

2710.—HatuswortH, S., Armley, and Bates, R., Woodhouse Carr, Yorks, 
“Improvements in treating burnt residue from spent oxide of iren, to 
be used or employed in purifying coal gas.” July 3, 1879. 


PATENTS WHICH HAVE PASSED THE GREAT SEAL. 

27.—Rawortu, B. A., Manchester, “ Improvements in apparatus for pro- 
ducing electric light.” Jan, 3, 1879. 

29.—Srort, J., Oldham, Lancs, “ Improvements in gas pressure regulators.” 
Jan. 3, 1879. 

83.—Lapp, W., Beak Street, London, “‘ Improvements in electric lamps.” 
A communication. Jan. 8, 1879. 

93.—MeE.tinG, T., Aigburth, Lancs, ‘‘Improvements in water-meters, or 
apparatus for measuring and registering the quantity of water or other 
fluid flowing through pipes or other conduits, and for generating motive 

ower.” Jan. 9, 1879. 

958.—NewrTon, H. E., Chancery Lane, London, “ Improvements in liquid- 
meters.” A communication. March 11, 1879. 

1859.—Lake, W. R., Southampton Buildings, London, ‘‘ Improvements in 
water-meters.” A communication. May 9, 1879. 
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The GRAND MEDAL of MERIT at the VIENNA EXHIBITION, TWO MEDALS at the PHILADELPHIA EXHIBITION and 
TWO MEDALS at the PARIS EXHIBITION, have teen AWARDED to GWYNNE & CO. for GAS-EXHAUSTERS, 
ENGINES, and PUMPS; Also 27 OTHER MEDALS AWARDED at all the GREAT INTERNATIONAL EXHIBITIONS. 


GWYNNE & BEALE’S PATENT GAS-EXHAUSTERS & ENGINES. 


The Judges report on the 
, combined Exhauster and 
Steam-Engine exhibited at 
the Philadelphia Exhibition 
is— Reliable compact Ma- 
chine, well adapted for the 
purpose intended, of excel-\¥ 
lent workmanship.” 
GWYNNE & CO. have made 
the largest and most perfect 
Gas-Exhausting Machinery in 
the world, and have completed 
Exhausters to the extent of 
8,000,000 cubic feet passed per 
hour, of all sizes from 2000 to 
210,000 cubic feet per hour, 
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EXHAUSTER with Trunk Engine, capable of passing 210,000 cubic feet per hour. 52,500 EXHAUSTER, with Horizontal Engine combined. 


GWYNNE & CO. do not pretend to enter into astruggle with other makers in respect to cheapness. They have never sought to make price the chief 
consideration, but to produce machinery of the very -< apane quality, and most approved design and workmanship. The result is that in every instance their work is 
giving the fullest satisfaction. Numerous testimonials and references can be given to Companies using their Machinery for years past. 


Exhausters, with or without Engines combined, can be made to pass the gas WITHOUT OSCILLATION OR VARIATION x 
IN PRESSURE Regulators, Bye-Passes, Stop-Valves, Gas-Valves, Station Governors, and Gas Machinery of all Sizes. 


PLEASE ADDRESS IN FULL, GWYNNE & CO., Hydraulic and Gas Engineers, : 
ESSEX STREET WORKS, VICTORIA EMBANKMENT, LONDON, W.C., ENGLAND. 


Gwynne ¢ Co.’s New Catalogue on Gas-Exhausting and other Machinery may bt ication at the above Address. 


IMPROVED PATENT GAS EXHAUSTERS, — 


WITH 
Wrought-Iron Spindles and 


ENGINES COMBINED. 


SOLE MAKERS, 


GEORCE WALLER & CO. 


MAKERS OF ENGINES, EXHAUSTERS, 
INDEX AND DISC GAS-VALVES, 
HYDRAULIC MAIN VALVES, 
BYE-PASS VALVES, 

TAR, LIQUOR, AND OTHER PUMPS, 
SCRUBBERS AND PURIFIERS, 
CONDENSERS, BOILERS, &c. 


logue of Gas Plant and Machinery can be had on application. 
Phoenix Engineering Works: 


HOLLAND STREET, SOUTHWARK, S.E. 
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* WY ANTED, Readers oftheNEW Edition, | RIO DE JANEIRO Gas Company NORTH BRITISH 


The Shareholders are informed that the Transfer Books ASSOCIATION of ¢ AS MAN AGERS, 


will be closed from the 4th to the 10th inet., both days 
inclusive. 


Copies, by post, Threepence, direct from the Author, 
no Macnus Ouren, A.I.C.E., Gas-Works, Sypensam, 8.E, 


ANTED, Masonic Votes on behalf of | 


a Child of the late Bro. John Johnson, who was a 








By order, THE 


No. 1, Gresham House, Old Broad Street.” | EIGHTEENTH ANNUAL GENERAL MEETING 














Member of the “ E Star Lodge,” No. 79. : dora erpe ; 
or wih and s Member “of the British “Association’ of Gas Santen, BA, Say 5, Bre sso the Members of this Association will be held in the 
Managers. HREE Purifi for Sale Ch i ROYAL SCOTTISH SOCIETY OF ARTS HALL 
i : Satins urifiers for Sale Cheap, size AL ; 
. Mg aE hw ny hg espapeal cute T 8 ft. by Gft. by 4 ft.; lids equal to new. Also Dry 117, GEORGE STREET, EDINBURGH. 
. r Centre-Valve and Connections for same, 6-inch, . 879 
~ ANTED., offers for Twelve months Apply to J. 8. Cranmer, Gas-Works, Srratrorp-vron- | On THURSDAY & FRIDA Y, July 10 & 11, 1879. 
- Supply of AMMONIACAL LIQUOR at Works, | ~~°% ALEXANDER SMITH, Ese., Prestpent, 
r- Address F.7J. Mappison, Treasurer, St. Neots Gas and EXHAUSTER FOR SALE. Will occupy the Chair. 


tetera OR SALE, an Engine and Exhauster 


1 ° ° combined, to pass 7000 feet per hour, together with 
2’ AN TED, a Situation as Manager of a Boiler, 12 ft. by 4ft., Boiler Fittings, Connections, Regu- 
‘ small Water-Works. Understands Main Laying | lator, and Stone Bed. 

and general work. Good references. For particulars, apply to W. T. Tew, Gas-Works, 





PROCEEDINGS. 
Tuurspay, Jury 10, 
BUSINESS MEETING. 





n Address D., 7, Marlborough Row, Porrsga. Warwick. Chair to be taken at Ten o'clock a.M. 

‘ . Thr - | Reading of Minutes, —Admission of New Members, &c. 

5 WANTED, by a steady, sober, married | i 0 BE SOLD, Cheap, Three Telescopic Presipent’s INAUGURAL ADDRESS. 
man, aged 45, a Situation as MANAGER ina small GASHOLDERS, two 60 ft. diameter and 20 ft. deep Auditor’s Report.—Election of Office-Bearers. 


each lift, and one 70 ft. in diameter and 20 ft. deep. Only 
Laying Mains or Services, &c. 14 years character. been in use as re May now be seen at work at the READING OF PAPERS. 
Address J, 8., 37, Steyne Street, Bognor, Sussex. Effingbam Street Gas- Works, Sheffield. : ieanienih 
For price, apply to Tuomas Priacotrr anp Co., Spring NE 


bo : DI ER. 
TO GAS-WORKS MANAGERS. pena deenccsctene: all At Half-past Four o'clock, the Members and 


” i ANTED, a Situation as Stoker; used GAS PLANT FOR SALE. | Friends will Dine together in the Waterloo Hotel, 


to small Gas-Works. Good reference from last A 10-in. Vertical Pipe Condenser, having | Waterloo Place. Tickets for the Dinner, 5s. each, may 
20 Pipes, each 19 ft. high, on Cast-Iron Base Box. | be had from the Secretary; early application for 


A Scrubber, 16 ft. high 54 ft. diameter, fitted with thin | Which is specially requested. 


Gas-Works or private mansion; or as FOREMAN in 








place, 
Address J, H., 2, St. Ann’s Place, Hanwert.. 





r 4 boards, Self-Acting Liquor Distributor, 10-in. inlet and —— 
r c ANTED, a Situation as Assistant to | utlet pipes. onthe : Fripay, Jury 11. 
- . r : le-Fl h Boil 1870), each 94 ft. ° 
, 4 9 SS ee ee onpemnte Se Sa long. fu ia. cae Fire ‘Tube of Low hime tee Chair to be taken at Ten o'clock a.m. 


penagene omy bene dings and Apparatus. Good Draughts- complete with all Fittings. 
% Addrees No. 556, care of Mr King, 11, Bolt Court All in good working order; removed to make room for 
Fixer Srreer, E.C. : hii ” | larger plant. : 
ee ee —_ For further particulars apply to Taos. Trewurrr, Gas- 
a ‘s 2 Works, West Harriepoor. 
ANTED, a Vertical 8-in. Pipe Con-| May 8, 1879. —_—_—_— 
: denser, having 10 pipes, Tar Box, about 3 feet | ~ LIST OF PAPERS AND COMMUNICATIONS. 
q — —, . 4 yg > ¥ ft. ry wy: arm GASHOLDER FOR SALE. 1, ‘* The Effects of Frost on Gas Apparatus.” By 
. urifiers, eac . by 6 ft. by -, or 3 ft. 6 in., and Sanne Oren 
Centre Valve for AneAnag Not less than 5 in. connections. HE Sleaford Gas Company, Limited, Mr. Prrer WATson, of Stirling. . ) 
Address J. Surotey, Lea Mills, near Denby. have for disposal a GASHOLDER, 32 ft. in diameter| 2, ‘* Some Reasons for Gas Companies and Corpora- 
 d 14 + deep, with yor yee pe by ager Chains, | tions Letting out Meters to Consumere, Free of 
° ° . tone Columns, 5-in. Inlet and Outlet Pipes, Syphons, and ” ‘ 
WANTED, a Situation as Manager OF | Slide-Valves, all complete, the whole in splendid condition, i yy me re a. from 
ASSISTANT MANAGER of a Gas-Works on the | and at present in use. To be moved to make room for Shaedetinn Gas.” By Mr. cnemat youne of 
6 x A} NG, 


Continent or Abroad. Thoroughly efficient in every depart- | extensions. \ a 
ment. Aged 30. Speaks French and Italian. Good testi- Can be geen, and full particulars obtained, on application | Clippens Oil Works. 

4. **Circumstances Affecting the Price of Gas.” By 
Mr. James M‘Gitcurist, of Dumbarton. 


movials. to the undersigned. 
Address Gaz, care of Advertising Offices, 150, Queen Vic- 

5. ‘A Gas Compressing Engine.” By Mr. J. Taom- 

SON, of Glasgow. 


Reading of Papers, &c., not completed, will be 
resumed, 
Gas Cooking and Heating Apparatus will be 
Exhibited in the Hall. 








By order, 


toria Street, Lonpon, E.C. Harry Winuunst, Manager. 








MIDDLESBROUGH-ON-TEES CORPORATION 


Ja Vere hae 





ANTED, a small Gas-Works on Lease 


for Seven or Fourteen years. Annual make from 
two to six millions. A percentage upon capital to be paid 
as rent, Advertiser is also open to Purchase small Gas- 
Works. 
Address No. 559, care of Mr. King, 11, Bolt Court, Fleet 
Street, Lonpon, E.C. 


1 Liquor per annum, which will be delivered into 
tanks supplied, by Contractor, at the Works. 

Payments to be made monthly, net cash. 

oo to be addreesed to the undersigned by the 22nd 
of July. 

The Gas Committee do not bind themselves to accept 
the lowest or any tender. 

Grorcr Barnsrince, Town Clerk, 
Middlesbrough. 








WANTED, by the Advertiser, a Situa- 

tion as UNDER-MANAGER or CLERK in’a Gas- 
Works, the make about 100 millions per annum, where a | 
practical knowledge of Gas Engineering could be gained. | 
Four years in a large rental office. Satisfactory reasons for | 
change. First-class references. 

Address G. G., 19, Oxford Street, Leicester. 





TO GAS ENGINEERS AND MANAGERS. 


WANTED, a Re-engagement as Fore-| 
man of Retort-Setters or Retort-Setter by Contract | 
or Day, having just left the Beckton Station of The Gaslight | 
and Coke Company. First-class references. 
Address J. Trepatr, 4, Lorne Villas, Custom House, 
Vicroria Docks, E. 





T HE Advertiser, late Cashier and 
Draughtsman to Thomas Piggot and Co., Engineers, 
Spring Hill, Birmingham, also having had considerable 
commercial experience, will shortly be open for an Appoint- 
ment. Can give highest references. 

Address H. G. Cortins, Mayfield Road, Handsworth, 
BieMincuaM. 





PURIFIERS FOR SALE. 


F OR SALE, price £60.—The Plates 


forming a Set of Two Purifiers, 12 ft. by 4 ft. 6 in. 


GAS COAL. 
T HE Tawd Vale Colliery Company, 
their superior Arley and other GAS COALS, and to send 
complete analysis on application. Shipped at Liverpool, 


Preston, Fleetwood, Corston, or Birkenhead, 


Cannel; Gas per ton, 10,300 cubic feet; illuminating power, 
16-96 candles; coke of high quality, 1431 lbs. per ton.” 

Collieries, Skelmersdale, near Ormskirk; Offices, 5, New 
Hall, Old Hall Street, LiverPoot, 





Price 283., handsomely bound in Morocco, cloth sides, 
gilt edged and lettered, 


THE FIRST VOLUME 


KING’S TREATISE 


On the Science and Practice of the Manufacture and 
Distribution of 


COAL GAS. 


Edited by THOS. NEWBIGGING, C.E., M.Inst.C.E., 








by 4 ft. deep, together with wrought-iron Covers, Lifti 

Tackle, Wood pene gga Valve, and Connections 
e above are all equal to new, and very iri 

Fe my ”q » and very handy, requiring 
Apply to the Manacerr, Gas-Works, STONEHAVEN, N.B. 


and W. T. FEWTRELL, F.C.S, 


Orders received by 
Watrter Kina, 11, Bolt Court, Fleet Street, London, E.C. 


Limited, are prepared to Contract for the Supply of 


samples to the order of Gas Engineers and others, or 


Mr. James Paterson, C.E., F.G.S., in his analysis of 
T. V. Arley Coal, says: “Some parts merge into a semi- 








& AN TED, a Re-engagement as GAS-WORKS. 6. ** Working Statistics.” By Mr. Davip Ter- 
% anager, Manager and Secretary, or Assietant : RACE, of Arbroath. 
Manager of Gas-Works. Twenty years practical expe- HE Gas Committee are prepared to, 7. «The Proportion of Carbon Present in Gas in 
rience, eight years in present situation. receive TENDERS for the Surplus TAR and AM-| R ‘ ion to ite Illuminating P ” By Mr. WILLIAM 
Address No. 558, care of Mr. King, 11, Bolt Court, Fleet | MONIACAL LIQUOR for One or Three years. Quantity | S¢1ation to ita *Muminating tower.” by Air. 
Street, Lonpon, E.C. about 140,000 Gallons of Tar and 380,000 Gallons of Am- Youna, of Clippens Oil Works. 


8. **The Automatic Pressure Changer.’”’ By Mr. 
Wittram Cowan, of Edinburgh. 
Wa. Macxenzir, Secretary. 
Gas- Works, Dunfermline, June 26, 1879. 





CLERK OF WORKS—GAS-WORKS. 
4 HE West Bromwich Improvement 
Commissioners desire to appoint a CLERK of the 
WORKS in connection with the Gas-Works about to be 
built by them. He will be paid a salary of £2 10s. per 
week, and must enter on his duties on the 18th of Auguet 
next. 

Application, stating age, qualifications, and former 
appointments, and enclosing three recent original testimo- 
nials (which will be returned), must be sentto me at the 
Town Hall, West Bromwich, on or before the 28th of July 
inst. 

The Commissioners do not bind themselves to make any 
appointment. Cuas, H. Bayvey, Clerk. 

‘own Hall, West Bromwich, July 2, 1879. 





WEST BROMWICH GAS-WORKS, 
HE West Bromwich Improvement 


Commissioners are prepared to receive TENDER3 
from competent persons for the construction of Two GAS- 
HOLDER-TANKS, each 102 ft. diameter and 33 ft. deep, 
together with the foundations for Buildings and Plant, and 
the preparation of the Site up to the intended ground-level 
of the Gas- Works. 

Duplicate copies of the drawings and specification may 
be seen, and forms of tender with quantities may be 
obtained on payment of one guinea (which will be returned 
in all cases on the receipt of a bona fide tender on the 
form supplied), on and after Monday, July 14th, on applica- 
tion to the Engineer, Mr. G. W. Stevenson, 38, Parliament 
Street, Westminster, 8.W., or at the Town Hall, Wert 
Bromwich, and sealed tenders, endorsed “Tender for 
Ga-holder-Tanks,” must be delivered on or before Saturday, 
the 26th of July inst., at my Offices in the Town Hall, West 
Bromwich. 

The Gas Committee do not bind themselves to accept the 
lowest or any tender. 

Cnas. H. Baytry, Clerk. 

Town Hall, West Bromwich, July 2, 1879. 





TO GAS ENGINEERS. 
D. BRUCE PEEBLES & CO. 


Beg to call the attention of Gas Engineers to the fact that the novel and original feature in connection with 
PEEBLES’ SYSTEM OF CONTROLLING THE ACTION OF GAS GOVERNORS is the loading or acting 
on the Bell by Pneumatic Pressure instead of Weights. 


TAY WORKS, BONNINGTON, EDINBURGH. 














72 THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. (July 8, 1879. 


GOVERNOR FOR SALE. THE 


Tivecrorpirosisnarsn ante’ AUTOMATIC PRESSURE CHANGER. 


have FOR DISPOSAL a nearly new 8-in. Air Vessel 
WM. COWAN’S PATENT, 1878. 














































Concentric GOVERNOR, with six Ornamental Pillars, 
8-in, Four-way Bye-pass Cock with Connections. Makers, 
Messre, W. and B. Cowan. To be moved to make room 
for extensions. 



































: Can be seen and particulars obtained on application to 
i W. SurHeRLAnD, Secretary. The Patentee is prepared to negotiate with parties desirous to obtain Licences to manufacture this 3 
sence ai ae — 4 Invention in France, Belgium, Germany, Austria, and the United States of America. 
' GAS APPARATUS FOR SALE, | i i 
THE Dorchester Gas and Coke Company, | Terms may be learned on application to 
Limited, have the following APPARATUS FOR Ww. COWAN, BUCCLEUCH STREET WORKS, EDINBURGH, 
SALE :— 
| Station-Meter, with Clock, 5000 feet per hour, Valves 
complete; 7-in. Connections. . PRICE’S PATENT 
Governor, Valves complete, and Connections; 7-in. dia- LABOUR-SAVING SCREEN er 
/ meter. e 
: a pa ge 24 8-in. Pipes, Valves and Connections OR SIFTER. M 
complete; 7-in, diameter. F th 
Scrubber, 5-ft. diameter, 12-ft. high, fitted with Distri- In sereening breeze, the coarse material falle A 
iW buting and, Flashing Apparatus; Valves and Connections Stacking thot making vy Rehm avy BR ts 
i plete, 8-in. diameter. ] » en “a 
Two Gasholder-Valves, for working two gasholder:, ing the clinkers from the same, whilst the fine se 
Inlet and Outlet, Cockey’s patent, 10-in. Connections. falls on a shoot behind, which is fixed to the H 
The whole are in good working order, and are to be solid bottom of the sieve B. In screening gravel or 
to make gee | ceneaetene. all particulars on applica- ee re by ony pat BA a 
tion tot i ° » y ° ye he 
| ee oe Wm. Osmonp, Manager. Meer into a barrow at the other end, or at the . 
ottom. 
i ss To practical men the advantages of this 
[RE Gloucester Gas Company, ceasing Machine will be evident. It secures at once 
to manufacture gas at their old works, will have the a saving of time, labour, and expense, as by it 
undermentioned APPARATUS for Sale about the beginning ae ys tpl aan ony A Ege can be 
of August, viz.:— = - . ne. 
110 Mouthpieces, D-shape, 13 in, by 22in., with Wrought- Pp. wees pate wren a ee — may be 2 
Tron Lids, gaye ihe ones oitee, = Dip Figss. Wick). a 7 PP ying to the Patentee (Hampton ‘ 
Also about eet of D-shape Wrought-Iron Hydraulic , 3S 
Main, size 19 in, by 19 in. 28 Mouthpieces, D-shape, ROBERT DEMPSTER & SONS, z 
16 in. by 20 in., with Wrought-Iron Lids, Cross-Bars, — —— (SOLE MANUFACTURERS), ; 
Stand, Bridge, and Dip Pipes. Also about 38 ft. of D-shaped ELLAND, near HALIFAX, 
heey ate ta oe ate = - yi in. — 
nular Condenser, consisting of six Vertical pes, 24in. | ° 1 . 
diameter, 19 fe. high, with ‘three 12 in. Slide-Valves and | Will be ready on the 12th of July, price 10s. Gd., 
12 in. Connections, 
Scrubber (round), 5 ft. by 20 ft., with three 12-in. Slide- 
Valves, and = Connections. . anne . A N A N A L Y s I Ss Oo T H E 
Exhauster (Jones) to pass about 15, eet per hour. . 
Exhauster ( Beales) to pass about 25,000 feet per hour. C 0 NT 
Two Vertical rie Sa wg each about 6-horse power, METROPOLITAN GAS COMPANIES A C U S 
with Pulleys, and Shafting used for driving the above. 
Boiler 14 ft. Gin. by 3 ft.6in., with Centre Tube, and Kor the Year 1878, 
four Galloway Patent ee, —_ 
4-horse power Horizontal Steam-Engine. | P *. . . 
ne oe. Pumps, with cranked Shafting and a pair (In continuation of the previous Eight Years, 1869—1877,) 
itre Wheels, 
Set of four Purifiers, 12 ft. by 12 ft. by 4 ft., with 12-in. | - 
a a ee pene gg pron ney a. | COMPILED AND ARRAN GED BY JOHN FIELD, ] 
Station-Meter by A. Wright and Co., London, with three 
2-in. Slide-Valves, and 12-in. Bye-Pass and Connections, | orn MANY YEARS ACCOUNTANT TO THE LATE IMPERIAL GAS COMPANY, 
12-in. Slide-Val i ye-P 1c i F M ¥ A I I G Cc 
to pass about 25,000 feet per hour. | 
Gasholder, Double Lift, with Cast-Iron Tank, capacity | 
*Gasholder, Doub! f | 
| asholder, Double Lift, capacity 100,000 feet. v s 
Gasholder, Double Lift, capacity 210,000 feet. | Can be had of W. KING, Cfiice of “Journal of Gas Lighting,” 11, BOLT COURT, 
} Two 12-in. Governors, by Wright, London, with 12-in. | 
} Valves, Bye-Paes, and Connections. LONDON, E.C.; 
| Two co —— faced Valves, by Cockey. AND OF t 
i For further information, &c., apply to the undersigned. o i 
I. Montawp, Engineer. | EDEN FISHER & CO, Stationers, 50, LOMBARD STREET, LONDON, E.C. 
ECONOMY IN THE PRODUCTION OF GAS, AND CARBON DEPOSIT ENTIRELY PREVENTED. ] 
For Jomntine AND REPAtRING RETORTS AND OVENS im ACTION AND out oF ACTION. a 


A Pamphlet on the advantages of the above, with Modes of Application, References, Prices, &c., free by post, from the Sole Manufacturer, 
WILLIAM RICHARDSON, Gas and Hydraulic Engineer, CHARLES HENRY STREET, and BISSELL STREET, BIRMINGHAM. 





Now Ready, Price One Guinea, 


PRECEDENTS IN PRIVATE BILL LEGISLATION ( 


| | AFFECTING GAS AND WATER UNDERTAKINGS. 





= 





| Comprtep BY Mr. G. W. STEVENSON, C.E., F.G.S. 


This Work contains information with regard to the practice of Parliament during the last fourteen years, in regard to most 
of the points on which differences arise in Opposed Bills for Gas and Water Undertakings, comprising— Authorized share and loan 
capital, Rates of dividend, Capitalization of profits, Term for the repayment of loans, Instances in which new shares are to be 
sold by auction and Exceptions to the Standing Order requiring new shares to be sold by auction, The limitation of back 
dividends, Illuminating power, Purity, Price, Notice before testing, The conditions under which the public supply of gas is 
regulated, Alteration of mains, Instances in which maps of mains are required, and All cases in which undertakings have been 
transferred, since 1845 in gas and 1865 in water, from Companies to Local Authorities. 

In the Water Precedents will be found, in addition, The rates for a supply for domestic purposes, and the Rates for other : 
than domestic purposes. 


Mls sis 00s: 
Gad 3 


LONDON: WALTER KING, 11, BOLT COURT, FLEET STREFT, E.C. 


THE FARNLEY IRON COMPANY, LIMITED, 


FARNLEY, near LEEDS, 
MANUFACTURERS OF E 


FIRE-CLAY GAS-RETORTS & FIRE-BRICKS, | 


Of every size and shape, and of the best quality; also of White and Coloured GLAZED BRICKS, SANITARY PIPES, &c, &e. 


In order to meet the constantly increasing demand for their Gas-Retorts, the F. I. Co. have recently made such an addition to their premises as will 
enable them to execute expeditiously the largest home or foreign orders. : 


London Agent for Gas-Retorts: D. W. OGG, 3, Jeffrey’s Square, St. Mary’s Axe, E.C. 
- m Glazed Bricks: A. BARFIELD, 22, Great George Street, Westminster. 
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" od era nape ioe y hai ryokan APERCATION 
as pre ve 

a Toba Leighe Esa, AROS, os., &e., &c., in his 

CANNEL COAL FACTOR, analytical report of'8. T- & Go.’s Coal, says: “It is 
30, St. Andrew Square, EDINBURGH. Craconaning otras Sumy eh, and when Cannel 
0! e } e on scarce, may well rep. 8 

Plane and Estimates furnished; Gas-Works, Apparatus, —— 
Pipes, Machine’ ods, &c., supplied, or Attested 


| ott lnned tor Kxportasion ALFRED LASS, F.I.Accts., 


AS-WORKS TAKEN ON LEASE. 
. SPECIAL ACCOUNTANT FOR GAS AND WATER 


Mr. Romans has for upwards of 30 years been practically UNDERTAKINGS, 
engaged in the Manufacture of Gas, and has, by extensive 
riments, ascertained that by JUDICIOUS INTER- 30, GRACECHURCH STREET, LONDON. 
y M XTURE of the lighter with the heavier gases, much of 
the rich Hydrocarbons CAN BE SAVED, which otherwise 
. ARE LOST, during the process of manufacture. He is | Accounts Pen ay and Statistics Prepared for Parha- 
: > therefore enabled to give advice to those who favour him tary Proceedings, Arbitrations, ¢c. 
with their orders for Cannel, as to the class which will! The Bg of Account, which have been specially 














secure for their standard of illuminating power the | designed by Mr. Lass to meet the requirements of the 
HIGHEST ADVANTAGEOUS RESULTS. Gan Works Clauses Amendment Act, | 1871, are now in 
use by many Gas Companies, Corporations, and Local 

ANALYs1s AND PRICES FORWARDED ON APPLICATION. Boards. 








tk i 


9 








| 
| 





J.T. B. PORTER & co., 
GAS ENGINEERS & MANUFACTURERS, 
IRONFOUNDERS AND CONTRACTORS, 


GOwWTS BRIDGE WORKS, 
| LINCOLN. 





LONDON OFFICES: 1, WESTMINSTER CHAMBERS, S.W. 


ESTIMATES FOR GAS-WORKS OF ANY SIZE. 
REFERENCES TO 500 WORKS ALREADY ERECTED. 


N.B.—All Gummantestions am be eliané to the FIRM ONLY. 








Y LYON (14 y and 
Manager of the Sousa ast the M ter 

tion Gas-Works) Ma benieeh and Consulting Gas 
reports — the condition and value of Gas- Works, supplies 
plans and specifications of all Apparatus ap; 
Gas- Works, and re-models existing Works. 

Address Brooklyn, near Halliwell Lane, Cheetham Hill 
Road, MANCHESTER. 


W. LIDDALL, 
Public Accountant, 
MOORGATE STREET CHAMBERS, 


GREAT SWAN ALLEY, 
MOORGATE STREET, E.C, 


Mr. ROBERT DEMPSTER, 


CONSULTING GAS ENGINEER, 
ELLAND, near HALIFAX, 
May be consulted on all matters connected with Valuations 
Arbitrations, and Parliamentary Applications connected 
with Gas-Works. Having been engaged on extensive 
Arbitration Cases, which, combined with his experience in 


Construction and Contracting, his knowledge of Engineer- 
ing and Valuations is both extensive and reliable, ‘ 


CLOTH GAS-BAGS FOR MAINS, 


As supplied to the Im- 
perial, Chartered, and 
other London and Pro- 
vincial Gas Com e 
+f Bellows and Valves for 
if inflating Well Dresses, 
Stokers Gloves, India- 
Rubber Suction and 















Delivery Hose,Gas-Tubing, Leather, 
India-Rubber, and Gutta - Percha 
Machine-Bands,Sheet and Washers, 
and Steam Joints. 


T. BUGDEN, Manufacturer, 
107, GOSWELL ROAD, LONDON, E.C. 





TO MAKERS OF SULPHATE OF AMMONIA AND 
BUYERS OR SELLERS OF GAS LIQUOR. 


F SUTTON & CO., Norwich, are now 
@ prepared to Supply a "set of Apparatus with Stan- 
dard Test Solutions for the rapid and accurate analysis of 
Gas Liquor, which can be used by any intelligent workman, 
so as to show the actual amount of Sulphate which can be 
got out of any sample of liquor in a few minutes, without 
any of the annoyance arising from saturation with acid, &. 
Tables are also given, showing the quantity of acid of 
various strengths required for any given liquor, the accu- 
rate ounce-strength and percentage of Ptah ammonia, &c. 
Price of the set, with full direction an table (copyright), 
with materials suffi t for fifty 

Post orders or cheques to be made | —T = F. SuTTon 
anp Co., Manufacturing Chemists, Nozwicu, who also 
supply every description of Standard Solutions for Volu- 
metric Analysis of Waters, Beers, Manures, &c., of guaran~ 
teed accuracy. 








LIVESEY FIRE-CLAY WORKS. 
NEAR BLACKBURN, LANCASHIRE. 


(ESTABLISHED 1835.) 


ORLANDO BROTHERS, 


LIMITED, 


MANUFACTURERS OF PATENT CLAY RETORTS, 


AND EVERY DESCRIPTION OF 


‘ TUBULAR CLAZED SEWERACE PIPES, BENDS, JUNCTIONS, ETC. 
3 FIRE-BRICKS, TILES, BLOCKS, AND CHIMNEY-TOPS. 














t 
n Su i 
: & i5 BEALE'S NEW PATENT GAS EXHAUSTERS 
k 4 
: MANUFACTURED SOLELY BY 
b. DONKIN & Co- 
These Exhausters have but one solid slide, which ensures less wear and friction, 
and thus fewer repairs are necessary. They are made with two outside bearings, 
° and with all latest improvements. 
Messrs. B. D. & Co. ALSO MAKE 
STEAM-ENGINES FOR DRIVING GAS EXHAUSTERS. 
IMPROVED GAS-VALVES. 
VALVES FOR AMMONIACAL LIQUOR, TAR, and HYDRAULIC MAINS, 
j VALVES FOR SPECIAL PURPOSES, WITH COLUMNS, 












SCALES, AND GAUGES. 
STEAM, GAS THROTTLE, AND BYE-PASS VALVES. 
SCREW WATER-VALVES, &c. 
LISTS, PRICES, AND INFORMATION ON APPLICATION. 


: 55a, BLUE ANCHOR ROAD, BERMONDSEY, LONDON, S.E, 
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PRICE’S PATENT COKE & COAL BARROW 


effecting a great saving 
of times labour, and ex- 
pense. 

For particulars, price, 
&c.,apply to Mr. E, Priocz, 
Inventor and Patentee, 
Gas - Works, Hampton 
Wick, MrppLEsex. 


Prices are Reduced. 


SCOTCH CANNEL COALS. 


The Subscriber is prepared to contract for the supply of 
cipal Seorgn CanmweL Coars. Prices and 
of the various Coals will be forwarded or appli- 











cation, 


JAMES MKELVTE, 
CANNEL COAL MERCHANT, 


HAYMARKET, EDINBURGH. 
Established 1840, 


BELGIAN CLAY RETORTS. 
J SUGG and CO., late ALBERT 
@ KELLER, Guent.—The removal of the import 
duties on Earthenware permitting the entry of Clay Retorts 
into England, Messrs. Sugg, of Ghent, beg to draw the at- 
tention of the Gas Companies of London, and other Cities, 
to the very superior quality of the RETORTS manu- 
factured by them, They can be made of any size, in one 
, piece, and of any form. The price will be in proportion 
to the weight, and very moderate in comparison to their 
value. 

munications addressed to J. 8Suce & Co., GHENT, 

will receive immediate attention. 


james NEWTOW & 8ON8, 

(Established 1820,) 

PIRE-BRICK AND TILE MERCHANTS, 

Wholesale and for Exportation, 
FALCON DOCK, 78 anp 79, BANKSIDE, 
SOUTHWARK, LONDON, 8.E., 
Dsrét for STOURBRIDGE anp NEWCASTLE 
FIRE-BRICKS, LUMPS, TILES, and FIRE-CLAY, 

and every Article suitable for 


GAS AND WATER WORKS. 


TORBAY AND DART PAINT 
COMPANY, LIMITED. 











Works: 
DARTMOUTH & BRIXHAM (TORBAY) DEVON. 
OFFICES : 
28, GREAT GEORGE STREET, WESTMINSTER 
LONDON, 8.W. 


tad ? bs 






OF 


WOLSTON’S CELEBRATED 


TORBAY IRON PAINTS. 


These Paints have been for many 
ears extensively used in Her 
ajeaty’s Royal Dockyards, Wosi- 
wich Arsenal, the Shorncliffe and 
Curragh Camps, War Departments, 
and Colonies, and are largely sup- 
Bee SaaeiiTie  eeintenes 
Tarr GAS ‘A . ipowners, 
TRADE MARK Engineering Establishments, Rail- 
way Carriage and Wagon Works, and the Paint Trade 
generally. They are the Best PROTECTORS of Woop, 
Cement, and [RoNWoORK, even arresting corrosion 
after it has set in; and their base being oxide of iron, 
they are free from those properties which make lead 
ints so destructive to iron, They do not scale or 
lister, are not affected by great beat, and are the 
only Paints which will resist the effects of sulphu- 
vetted hydrogen. Their DURABILIFY and covering 
properties have borne the test of A QUARTER OF A 
CENTURY’S PRACTICAL TRIAL. 
The undermentioned colours—ground in best lin- 
seed oil, and requiring only to be thinned down for 
use in the ordinary way—are kept in stock :— 





Torbay Brown, Torbay Red. 
Dart Green. Blate. 
Dart Yellow. Buff. 


Torbay Chocolate, 
Cream Colour, 
Dart Umber. 
Light Stone. 
Salmon Colour, 
Lead Colour, 
Dark Stone. 


Brixham Black. 
Light Blue. 
Dart Brown. 
Imperial Stone. 
Bronze Green. 
Navy Green, 
Carriage Red, 
Light Lead. Crystal Palace Blue. 
Light Green, Iron Grey. 

All other Colours made te order, 


READY-MIXED PAINTS. 

A great variety of Colours ready mixed for the 

brush are also always kept in Stock, in 3 1b., 7 lb., 
14 lb., and 28 lb. cans. 

Prices and Testimonials om application. 











JOHN HALL AND CO., STOURBRIDGE, 


Manufacturers of FIRE-BRICKS, LUMPS, TILES, 





AND EVERY DESCRIPTION OF FIRE-CLAY GOODS, 
W.B.—A Stock of 15 and 16 in. CIRCULAR RETORTS always on hand, Other kinds made to order 
on short Notice. 





J. & H. 


ROBUS, 


BUILDERS AND CONTRACTORS 
FOR THE ERECTION AND REBUILDING OF GAS AND WATER WORKs, 
RETORT-SETTING—A SPECIALITE. 


ROBUS’S IMPROVED RETORT-SETTINGS, guaranteed to Carbonize a large amount of Coal with 
a small per cent. of Fuel. 


ESTIMATES GIVEN FOR MAIN-LAYING. 


N.B.—All kinds of Fire Goods and Gas Apparatus supplied on the shortest notice. 


Address:—J. & H. ROBUS, BELL 


GREEN, CATFORD, LONDON, SE. 





GAS v. ELECTRIC LIGHT. 
WIGHAM’S PATENT GAS-BURNERS 


FOR 


STREET LIGHTING, &c. 


Speaking of these burners, erected on the Thames Embankment by Westminster Bridge, 


the Daily News says: 


+ + + » Ablaze of light is thrown out, which, in point of efficiency and brilliancy, far surpasses the large 
gas-lamps lately erected in Waterloo Place, while even the electric lights are quite thrown into the shade.” 


SOLE MANUFACTURERS: 
J. EDMUNDSON & CO., GAS ENGINEERS, 
19, GREAT GEORGE STREET, WESTMINSTER, LONDON, S.W. 





GEORGE WALLER & C0, 


GAS AND HYDRAULIC ENGINEERS, 


Patent Compensating Steam Governor, 
WITH SELF-CONTAINED WATER-BALANCE. 

















DESCRIPTION OF THE APPARATUS, 

The illustration represents a section of 
the Patent Governor. The lower part ot 
the Bell A is fitted with a loose Float B, 
and in the upper part of the Bell is a deep 
annular Water Chamber C, at the bottom 
of which is an opening D, with a slide 
outside regulated by a Screw Spindle E, 
to allow the water to pass in and out 
of the Chamber C quickly or slowly, 
according to circumstances, but when 
once adjusted the slide does not re- 
quire altering. This Self-com- 
pensating Chamber gives great steadiness 
to the up and down movement of the 
Bell and effectively prevents the ‘‘ hunting ” 
motion so common with other Governors, 
thereby ensuring a more perfect action on 
the throttle-valve of the Engine than 
attained by any other. The 
sketch shows the clip lever fixed to work 
on throttle-valve at an angle, and can 
work in either direction. P is the Gas 
Inlet-pipe to Governor. 

G. W. & Co. also make special 
Steam Throttle Valves, suitable 
for working with this Governor, and 
alter existing Throttle Valves to same 
plan. 


PHENIX ENGINEERING WORKS, 
Holland Street and Bear Gardens, Southwark, S.E. 
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)GAS SYPHON PUMPS, IN COPPER OR 
Illustrated Catalogues sent 
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F, & GC. OSLER, 
45, OXFORD STREET, LONDON, wW. 


MANUFACTORY AND SHOW-ROOMS: 


BROAD STREET. BIRMINGHAM, 


EsTaBuisHED 18/7. 


MANUFACTURERS OF CRYSTAL GLASS CHANDELIERS. 
WALL LIGHTS, AND LUSTRES FOR GAS AND CANDLES, 


TABLE GLASS OF ALL KINDS. ; 
CHANDELIERS IN BRONZE AND ORMOLU. MODERATOR LAMPS, 





THE 





LIMITED, 


TIPTON, STAFFORDSHIRE. 


LONDON OFFICE: 


HORSELEY COMPANY. 


6, WESTMINSTER CHAMBERS, VICTORIA STREET, 
GAS ENGINEERS, IRONFOUNDERS, &c,, 


MANUFACTURERS OF 


GASHOLDERS, WROUS AT AND CAST IRON TANKS, CONDENSERS, 
PURIFIERS, SCRUBBERs, MAINS, RETORT-LIDS, PLAIN AND DISHED 


LAMP-POSTS, PIPES, 
AND ALL REQUISITES FOR EITHER 


GAS OR WATER WORKS; 


A 
MAKERS OF ROOF'S, BRIPGES, &ec. 





Ss. OWENS & CoO., 
WHITEFRIARS STREET, FLEET STREET, LONDON, E.C., 


Hydraulic Engineers, 
AND MANUFACTURERS OF 


PUMPING MACHINERY of every Description. 


SOLE LICENSEES AND MANUFACTURERS FOR GREAT BRITAIN OF 


BLAKE’S PATENT DIRECT-ACTING STEAM-PUMPS, 


This illustration showsan arrangement of three 
the same crank-ehaft, as frequentl 
discharge pipes can be arranged for 


These.Pumps have been s 











SS 


IMPROVED DOUBLE-ACTION PUMPS. 
For Ammoniacal Liquor. 


, (No. 179) Improved Donble-Action Pumps driven from 
y supplied for use in Gas and Chemical Works. ; 
drawing from and delivering in any required direction 


upplied to nearly all the large Gas Companies and 


For Water. For Tar. 











The suction and 


Chemical Works, both for Pumping Water, Tar, and Ammoniacal Liquor. 


SHEET IRON, ALWAYS IN STOCK. 
post free on application. 





T. NEWBIGGING, 
CONSULTING GAS ENGINEER, 
5, NORFOLK STREET, MANCHESTER. 








Established 1799. 


ROBERTSONS & CO., 
TWEED IRON-WORKS, 


BERWICK-UPON-TWEED. 


Makers of Socket, Flange, and Hot-Water Pipes, Tank- 
Plates, Lamp-Posts, Columns, Girders, and Gas and other 
Castings. 


THOMAS CARR & SON, 


MANUFACTURERS OF 
FIRE-BRICKS, LUMPS, TILES, RETORTS, &c., 


COTSWOOD FIRE-BRICK WORKS, SCOTSW00D-ON-TYNE, 


Also Makers of all kinds of Common Building Bricks, and 
of Pressed White and Red Bricks for Facing, 


BietLeY IRON WORKS, 
CHESTER-LE-STREET, 
DUBHAM. 
Manufactory for every description of Casting and 
Machinery for Gas-Works and Water-Works. 
Warehouse in London for Cast-Iron Pipes and Con- 
aexions of all sizes and in any quantity, Scott’s Wharf, 
de, Southwar’, 
ion, Mr. Ji Mawwarive, 101 Cannon 








JAMES OAKES & CO., 


ALFRETON IRON-WORKS, DERBYSHIRE, 
aND 


WENLOCK IRON WHARF, 21 & 22, WHARF ROAD, 
CITY ROAD, LONDON, N., 


Manufacture and keep in stock at their works (aleo a 
large stock in London) PIPES and CONNECTIONS 1} to 
48 inches in diameter; and make to order Retorts, Purifiers, 
and Tanks, with or without planed joints,Coiumns, Girders, 
Special Castings, required by Gas, Water, Railway, Tele- 
graph, Chemical, Colliery, and other Companies. 

Nore.—Syphons and Covers are joint-faced if required, 
doing away with millboard and iron boring, or Syphons made 
without Covers, a socket being cast on and fitted witha 
small plug about 6 inches in diameter with lead joint. In 
either way preventing leakage. 


THE 


SILICA FIRE-BRICK CO. 
OUGHTIBRIDGE 


Near SHEFFIELD, 


Manufacturers of THE ORIGINAL SILICA OR DINAS 
FIRE-BRICKS. Specially adapted for Gas-Retort Fure 
naces andfor Siemens’s Gas-Furnaces, Shipments promptly 
executed to London, Liverpool, Hull, Grimsby, &c. 


TROTTER, HAINES, & CORBETT, 


BRETTELL’S ESTATE 
FIRE CLAY & BRICK WORKS, 
STOURBRIDGE. 


Manufacturers of GAS-RETORTS, GLAS8-HOUSE 
FURNACE & BLAST-FURNACE BRICKS LUMPS, 
TILES, and every description of FIRE-BRICK. 
Proprietors of 
BEST GLASS8-HOUSE POT and CRUCIBLE CLAYS, 


Successors to 
&, Baxxxr anv Co., Lats Barertey HI, STarronpsurEur, 


HARPER & MOORES, 


PROPRIETORS OF THE 


BEST STOURBRIDCE CLAYS, 
STOURBRIDGE. 
Manufacturers of all Descriptions of 
BEST STOURBRIDGE FIRE-BRICKS, LUMPS 
AND CLAY RETORTS 
e Of all Dimensions for Gas- Works, 
GLASS-HOUSE POTS & CRUCIBLES 
EsTaBLisneD 1836. 

The Highest Award was obtained by H. & M., at the 
Philadelphia Exhibition, 1876, for Superior Quality of 
Manufacture. Sitver Mepau, Panis, 1878, 














GAS AND WATER PIPES. 
WILLIAM MACLEOD & CO., 
30, ST. ENOCH SQUARE, GLASGOW. 


CAST-IRON GAS AND WATER 
PIPES. 
fre Se ae 
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DELIVERY F.0.B., GLASGOW. 
Prices on apvlication 
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C. & W. WALKER, 


8, Finssurny Ciacus, 
Lonpon, E.C, 


MANN & WALKERS’ 
PATENT SCRUBBER. 


By Letters Patent in Great Britain, Eurepe, and the United 
States of America, 


By some important improvements recently 
patented, the purifying power of these Scrubbers has been 
much increased, and a stronger ammoniacal solution obtained, 
which is found to absorb a large portion of the earbonic acid 
contained in gas, effectmg an important saving in money and 
labour in the lime purifiers, and where oxide only is used, 
the increase in the illuminating power of the gas obtained 
by these Scrubbers is shown in a remarkable degree, in 
consequence of the large quantity of carbonic acid removed 
from the gas. 


It is to be particularly noted that the im- 
portant results of these Scrubbers do not depend upon the 
machinery alone. The entire internal construction of the 
Scrubber bears an almost equally important part. For this 
reason, where it is desirable to convert existing Scrubbers, 
whose dimensions happen to be suitable, the work commences 
by ripping out the whole of the interior of the shell, and bee 
ginning the internal construction de novo from bottom to top. 


Fifty million cubic feet of gas per 24 hours 
are purified from ammonia by these Patent Scrubbers in a 
winter’s day in the gas-works of London, where the purity of 
gas supply is the highest in the world, under the chemical 
restrictions of the Board of Trade. 


Generally, wherever a high standard of 
purification is maintained in the chief cities and towns of 
the British Provinces and of Europe, these Scrubbers have 
become established. 


By their use the department of purification 
from ammonia upon a gas-works is made complete, without 
the aid of prepared oxide of iron, chemicals in purifiers, or 
any other supplementary process, and the whole ammoniacal 
residual product contained in the coal is absorbed and obtained 
in the form most profitable to a gas company, while the re- 
quirements of all Acts of Parliament and of the Board of Trade, 
relating to incorporate gas companies, are satisfied. 


Foul Gas, properly condensed, entering the 
inlet is, by once only passing through the Scrubber, com- 
pletely purified from ammonia with regular certainty day by 
day, without any further trouble, or any other process, effected 
by a very small quantity of clear water let into the machinery 
room at the top of the Scrubber, which is discharged at the 
liquor outlet at the bottom, from Newcastle coal at about 
18 to 20 ounces strength, from Yorkshire and other coals 
generally from 25 to 30 ounces strength; while acidulated 
litmus or turmeric exposed at the Scrubber outlet will not 
show the slightest discoloration, and there is not a quarter 
of a grain of ammonia per 100 feet left unabsorbed. 


They contain their own engine power, re- 
quiring only a small inappreciable quantity of steam from the 
gas-works boiler, and are then complete in themselves, ready 
for service. 


Applications relating to dimensions and 
prices should be addressed to us, C. anp W. Wa.xse, 
8, Finssurny Circus, Lonpon, E.C., or to Mr. Win.iam 
Mann, late Superintendent of the Chartered Gas-Works, 


Buacxrriars, Lonpon; they should state approximately the — 


largest make of gas in 24 hours on a winter's day, and the 
smallest make on a summer's day, to be purified, 
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THE 


“STANDARD” WASHER & SCRUBBER. 
[KIRKHAM, HULETT, AND CHANDLER'S PATENT.) 
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sed, Psd ee eC ee ee r 
wid This Washer and Scrubber has been used for nearly two years on a large scale at the Works of The Gaslight and Coke Company, 
and Bromley-by-Bow, at which station there are now several in operation and in course of construction. There is also one in use at the Pancras 
sed, || Station, King’s Cross, of the same Company, which is purifying 1,500,000 cubic feet of per day. At the Gas-Works of the Corporation 
ned Oo of Leeds, a large one has been erected, which is giving complete satisfaction. The Special Merits of this Washer are as follows :— 
in = That it is a very effective Condenser, so that it is not absolutely neces- | them, and tending continuously to fall, exposes a very large amount of 
P > sary to reduce the temperature of the gas to 60°, or thereabouts, to make | fresh wetted surface to contact with the gas. That it is particularl 
ved " the Washer effective. That the distribution of the liquor is made | adapted for Gas-Works where Sulphate of Ammonia is manuf; A 
' with unerring regularity. That it occupies very small space, so that it | That it is much cheaper than any other Scrubber that will do the same 
can be, at little expense, effectually protected from extreme changes of | amount of work effectually. That it is the only Washer suitable for 
ims the weather. That the considerable expense of Coke or Wood, or other purifying Gas from all its impurities by solution. That it works with a 
Scrubbing Material, is entirely saved, and that the great nuisance and | minimum of pressure. That it takes out every trace of Ammonia from 
the cost of from time to time replacing the Scrubbing Material is avoided. | the Gas im once traversing the machine. That it requires very little 
the That, by the revolution of the discs, the quantity of water carried up by | outlay for foundations. 
this The following Testimonials show the opinion of eminent Engineers as to the capabilities of the Washer :— 
ers D. Hurert, Esq. oe The Gaslight and Coke Company, Bromley-by-Bow, May 8, 1877. 
note _ Dear Sir,—In answer to your inquiries respecting the results of the working of your Patent nena I beg yop that I find it a 
very efficient machine. I have had it in operation for some time, and passed gas through it continuously at the rate of 100,000 cubic feet per hour, and 
bee obtained from it 11 gallons of 10 oz. liquor per ton of coal carbonized—results which appear to me very satisfactory for so small a Washer. It works 
op. very smoothly, taking but little power, and giving no ne. I — it still AWK operation, and am perfectly satisfied with its ——s ‘ 
am, dear Sir, yours y, (Signed) W. B. WRIGHT. 
urs Messrs. Krrxnam, Hutert, and CHANDLER The Leeds Corporati 
, % ; ion Gas-Works, York Street, Leeds, Dec. 6, 1878. 
in a Gentlemen,—The Scrubber-Washer erected by you at these works, and whith Ins been in use for six saeutina, bene saved to be, so far as 
of we have been able to test it, thoroughly efficient. We are at present making 32,000 feet of gas per hour, and are entirely devenited on this apparatus 
y for the removal of Ammonia, and the Gas is perfect] ee from that impurity in the sixth chamber, so that four chambers senaie to 
ical deal with an increasing make of gas. Owing to insufficient condensers, the gas was in the summer admitted to the Scrubber at a temperature of 
70°, but was reduced therein to 61°, or that of the atmosphere. The volutes are driven at the rate of four revolutions per minute, and ween at that 
speed, there is not the slightest difference between the inlet and the outlet pressure. Clean water supplied at the rate of 10 gallons er on of coal 
of carbonized is eg ep into liquor of from 10 oz. to 13 oz. strength in once traversing the veuual. The apparatus is extremely simple and 
2 compact, occupies but little space, and ey Pa eng ‘on surprised if it does (Sie ey become extremely popular. 
entlemen, yours fai y; igned) HENRY WOODALL, Engineer. 
have 
Messrs. Krrxuam, Hutert, and CHanDLer. The Gaslight and Cok ing’ 
Gentlemen,—In reply to your inquiry, I am pleased to say, the Washer Sila aoe eatin tation of thin’ vation in Gotsber lawt ee uite 
fulfilled my expectations, as it confirms the experiments I made in May last with the smaller machine, Working at four revolutions per inate 
ion jh any a vn yd ——— of Ammonia, while purifying more Gas than it was intended to do. I “enclose particulars of a fortnight's working 
heut _ — — _ e, by which you will see that it yields the full quantity and strength of liquor, and works with little pressure. I am therefore 
8, or q The fol wit “ + ee wen and trust it may meet with the success it deserves.—I remain, &c. (Signed) JOHN CLARK. 
. ollowing Table shows the results of the working of one of these Washers, lately erected to ify 60,000 feet of G 
iacal 4 St. Pancras Station of The Gaslight and Coke - dl, cae reese wo 
en Nos. of the Divisions and Strength of Liquor in each. G | TEMPERATURE. | Pressures 
rade, [ae OT9. 1}/2/s/¢4[s5]6]7]8]9] 2 —— Purified | Ammonia | —| Revolutions 
== 5 Outlet. . per 
te oz. | oz. | og. | oz. | oz. | oz. | oz | os. | oz. | oz. wenn Cubic Feet. 5 an Suet, | Cutiet. t-— Fa mm | a and Minute. 
the eaeaad Ne oR ae 3 + 4%) i 0, | & | 10Gallons. | 52,000 Nil. we} 7 | ae | 24 | gs 7h 
com: » as 6 | 3% 2% | 1 ; 0} 3 60,000 Nil. 7° | ose | 40 33h | a ‘ 
i 419 . va ? il. 75 68° | 40° 23 22 4 
y by | a ¢ : 3 8 4} St - i ? . ie - 65,000 Nil. 74° 68° | 33° 24 | 224 5 
A eee ee cee cere eee ee 
gg eee ee ee ee eee 
tthe lin lela ls ela tlt o fio % | som | me | fe | Gr | Se | oy | a | 
ee Se ee ce u ul} sin ” soo | «Nik | ase | we | are el | % H 
els MB Ele lalaie idl eis im = | me | me | |e |e | | | 
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ROBERT MARSHALL, 
CANNEL COAL MERCHANT, 
198, ST. VINCENT STREET, GLASGOW. 





SHOTT’S BOGHEAD. 
HARTHILL CANNEL 


Yields 14,920 cubic feet of 40°92-candle gas per ton. 


THRASHBUSH CANNEL 


12,580 cubic feet of 40°22-candle gas per ton, and 
9 cwts. of good coke. 








LOTHIAN’S CANNEL 


Yields 12,500 cubic feet of $4-candle gas per ton, and 9 cwts, 
of excellent coke, containing only 4 per cent. of ash, 


MUIRKIRE, No. 1, CANNEL 


Yields 12,160 cubic feet of 32°5-candle oe per ton, and 
10 cwts. of excellent coke, containing only 5 per cent. of ash, 
This cannel is almost free from sulphur. 


OLD WEMYSS CANNEL 
Yields 13,320 cubic feet of 32°5-candle gas per ton, 


Prices and full analyses on application at above address, 
or from WeppersPoon, Freravusson anv Co., 21, Lime 
Street, Lonpon, E.C. 








“GAS COAL, 
HE MIRFIELD COAL COMPANY 


are supplying GAS COAL of the best quality on 
trucks at their siding. This Coal contains 10 per cent. of 
Cannel, and, as analyzed by Mr. James Paterson, of War- 
+ Yields 12,600 cubic feet of 16°67 candle gas, with 
1 lbs. of good Coke, per ion. Ash in Coke, 1°88. 
Apply to the Mrarretp Cotuiery, Mirfield, NorMANTON. 
London Agents: Smrrx Bros., 38, Turocmorron 8r., E.C. 


THE BROUGHTON COAL COMPANY, 
COLLIERIES, NEAR WREXHAM, 
Are prepared to Supply their excellent GAS COAL on very 
favourable terms. 
This Coal yields more than 10,000 cubic feet per Ton of 
gas of good quality, in practical working on the large scale. 
A large purchaser reports the coke to be clear, of a quality 
rarely equalled in the retort-furnace, and much liked by 
the stokers, 


HEBBURN MAIN GAS COAL, 


This Coal is now highly approved of for gas making, and 

elds over 10,000 feet per ton of 15-candle gas, and about 
4 ewt. coke. 

For references and prices, either f.o.b. or by rail, 


apply to 
W. RICHARDSON, 
29, QUAYSIDE, NEWCASTLE-ON-TYNE. 


GAS COAL. 
OPE & PEARSON, LIMITED, have 


now the autherity of several of the most eminent 
Gas Engineers of London in stating that their Coal 
yields in practical working over 10,000 cubic feet of gas, 
with an Tieminating power of 16 candles; or by the 
standard burners now used by the London Gas Companies, 
an illuminati wer equal to 174 candles. 

One ton yields 12} cwt. of good coke. This Coal can 
be shipped from Hull, Goole, Liverpool, Morecambe, 
and Barrow. 

For further culars, apply to Porm anp Prarson, 
Lrurrep, West Riding and Silkstone Collieries, near Lexps. 




















M. BREMOND’S NAPHTHALINE 
PROCESS. 


A negotiations respecting M. Brémond’s patented pro- 
cess for preventing Deposits of 


NAPHTHALINE 


in Gas Main and Service Pipes should be addressed to Mr, 
W.H. Bennett, 22, Great George Street, WesTMINSTER, 
5.W., or to M. Bremonp, Gas Engineer, Compania 
Madrilena de Alumbrado y Calefaccion por Gas, MADRID, 
who may be consulted upov all matters connected with 
the Gas Industry. 


3» RETONT BLT, 








AND ALL KINDS OF 





BOLTS AND NUTS, 


SUITABLE FOR 


GAN-WORKS, 


= JOHN STANSFELD, 
Bolt & Nut Manufacturer, 
ALFRED ST., BOAR LANE, LEEDS, 











FERRAND DAVIES, T 


148 GRESHAM HOUSE, OLD BROAD STREET, LONDON, E.C., 
AGENT FOR 


THOMAS BARR’S LESMAHAGOW MAIN CANNEL, 
NEWTON, CHAMBERS, & C0.’S SILKSTONE GAS COALS, 


Analyses and Quotations on application. 


WILSON CARTER AND PEARSON, 
GAS COAL AND CANNEL FACTORS, 7" 


Supply to any Railway Station or for Export all kinds of Fuel for Gas purposes, of 
Address— CHIEF OFFICES: 
TEMPLE BUILDINGS, 50, NEW STREET, BIRMINGHAM. 


CEORCE ANDERSON, gs 


GAS AND CONSULTING ENGINEER, 
354, GREAT GEORGE STREET, 


WESTMINSTER, S.W., 
PATENTEE and MANUFACTURER of the following Inventions :— 


RETORT SETTINGS-—giving great Economy of Fuel. 
STEAM-ENGINES and EXHAUSTERS, FOUR-WAY VALVES, WASHERS, 
SCRUBBERS. 


FUEL-MACHINE, for Compressing Breeze and Tar. 














N.B.—Pamphlet, with Eighteen Illustrations and Letterpress on the Construction of 
Gas- Works, post free, 2s. 6d. AC 


PRICES AND ALL PARTICULARS TO BE HAD OF THE PATENTEE, 
85a, GREAT GEORGE STREET, WESTMINSTER, 8.W. — 


J.& J. BRADDOCK, 
GLOBE METER-WORKS, 4 
OLDHAM, 


Beg to submit to Gas Engineers their F 


PATENT COMPENSATING GAS GOVERNOR, J 


Which is designed to give an uniform pressure at the Outlet to the Main 
at all draughts up to the full quantities which the Governors are made to control, such For 
outlet pressure being less than the initial pressure. 











The uniformity of pressure is 
obtained by introducing a com- 
pensating chamber into the Bell 
or Holder of the Governor, which 
compensator is of the same area 
as the valve, both of which are 
operated on by the initial pressure, 
thereby placing the valve in equili- 
brium, no matter what the initial 
pressure may be. The action on 
the Bell is by the Gas passing 
along a pipe from the outlet, and 
3 the pressure is regulated by weights 
in connexion with the Bell as 
=s required. 

From the sectional elevation 
attached hereto, it will be seen that 
only the Gas required to operate rept 
the Bell comes in contact with the ual 
water of the tank, which water will q 
remain comparatively sweet and 
free from odour. That in case of 
accident to the Bell, no more Gas the » 
can escape than would pass up the pea 
pipe covering the valve-rod and §& N 
Bell supply-pipe. 

These Governors have been made 
and sent out of various sizes for 
from 2 to 24-inch Mains, and give 
most satisfactory results. 

















O EBVERTICAL SECTION ; 
They can be-made with Float in the Bell, or counterpoise as per section. 
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THE SILKSTONE & DODWORTH COAL & IRON COMPANY, LIMITED, 


DODWORTH, BARNSLEY. 








BENJAMIN WHITWORTH, Esq, MP.. . . . . . . «~~. Chairman, 
Mr. RICHARD HARTLEY . die Managing Director. 


REAL OLD SILKSTONE GAS COAL. 


JAMES PATERSON Esq., Gas Engine:r, of the Warrington Gas Company, reported, Aug. 10, 1875:— 
“This Coal possesses remarkable qualities as a gas and coking coal, and appears SECOND TO NONE IN THE KINGDOM. 
It contains the large quantity of 699 lbs. of illuminating matter, and 1498 Ibs. of c:ke to the ton, and produces 12.240 cubic feet 


of 16°66 candle gas.” 
The above Company are raising nearly a thousand tors of the Real Old Silkstone Gas Coal per working day. 


PRICES QUOTED TO ANY RAILWAY STATION, OR F.0.B. PULL, GRIMSBY, GOOLE, KEADBY, LIVERPOOL, 
AND FLEETW OOD. 


SULPHATE AMMONIA. 


: R. W. WALLACE & CO., 
; 60, MARK LANE, LONDON, E.C., 


Are Buyers of SULPHATE AMMONIA in Large or Small Quantities, or Sell on Commission for 
Gas Companies and Makers. 


PLANT ERECTED ON THE LATEST AND MOST APPROVED PRINCIPLE. 


AGENTS to THE GASLIGHT AND COKE COMPANY, LONDON, for the SALE of SULPHATE 
AMMONIA. Works: BECKTON. 


PARIS EXHIBITION, Scares 


1s7s. Fstablished (of Ja ENAMELLED CoO eT Os 


























- 1795. 
THREE MEDALS aS — 
HONOURABLE MENTION JOSEPH _GLIFF & SONS, 
San iin th WORTLEY FIRE-BRICK WORKS, 


JOSEPH CLIFF & SONS Near LEEDS, 


For their Various Exhibits, amongst which is a London Wharf: No. 4, inside Great Northern Goods Station, 
SILVER MEDAI. King’s Cross, N. Liverpool: Leeds Street. 


POR THEIR SPECIAL NOTICE.—Our Patent Machine-Made Retorts have now been 
PATENT MACHINE-MADE thoroughly tested, and have proved themselves infinitely superior to those 


a made by hand. At several large works it has been settled, beyond question, 
&. RETORTS AND FIRE-BRICKS, that, owingto the compactness and general excellence, more gas is sent to 
| Being the Highest Honour given for the gasholder from each ton of coal carbonized than is the case with hand- 


this class. made Retorts. 


NEWTON, CHAMBERS, & CO., 





5 












‘THORNCLIFFE IRON-WORKS AND COLLIERIES, 


Bs NEAR SHEFFIELD. 


|) CELEBRATED SILKSTONE GAS COALS. 


The various descriptions of Gas Coal produced from the above Collieries possess an unequalled 
reputation, combining in a large — the constituents essential for the production of the best 
quality of Coke and Gas of a high illuminatin power. 


A recent extensive development of the Collieries enables us to offer increased supplies. 


a 226. Bee inns nea » Esq., of Warrington, after testing various qualities of our Coal, has sent 
ra ae stimony of their merits:— “‘ Warrington Gaslight and Coke Company, 

— EWTON, CHAMBERS, AND Co., Offices, Mersey Street, Warrington, April 23, 1877. 
GrntLEMEN;—After carefully testing the various samples of Gas Coals sent from your Collieries for analysis, I have 
ensure ng act. om belonging to the highest class of Gas and Coking Coals. 

“the average of Nine samples gives a yield of 12.500 cubic feet of 15}-Candle Gas, being equival 
s, quivalent to 664 lbs. 
wha od ton, and 1420 lbs. of fixed carbon of a very superior quality. All the samples bear a close relation to each 
er in value. “ Yours truly, “ JAMES PATERSON,” 


Full particulars will be sent on application to us—address as above, 
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CROLL’S | 
DRY GAS-“METERS, 


simu, (INVENTED & PATENTED IN 1844,) — 
















LONDON, 1851; OGOMBINING ALL THE LATEST IMPROVEMENTS, “2* 
NEW YORE, 1853 DUBLIN, 1865; 
PARIS, 1867 







PARIS, 1856. MANUFACTURED ONLY BY 


THE GAS-METER COMPANY, LIMITED, 
238, KINGSLAND ROAD, LONDON, N.E. 


ALEXANDER WRIGHT & CO., 


MANUFACTURERS OF 


“WET” AND “DRY” GAS-METERS, 
STATION-METERS, AND GOVERNORS. 
METERS, BOXES, REGULATORS, AND ALL REQUISITES FOR PUBLIC LIGHTING. 


TESTING APPARATUS for all purposes relating to Gas, Xe. 


MR. VERNON HARCOURT’S COLOUR TESTS, 
Descriptive particulars, per post, 2d. 

















55, 55a, & 56, MILLBANK STREET, WESTMINSTER, 
LONDON, S8.W. 


: r Nf Ni 
EDINBURGH is GLASGOW. 
fAanutfacturers of 
CONSUMERS IMPROVED WET GAS-METERS, 
THE UNVARYING WATER-LINE GAS-METERS, 
IMPROVED DRY GAS-METERS, in Cast-Iron or Tin-Plate Cases; ‘ic 
STATION-METERS, ALL SIZES, up to 15 feet Square, with PLANED JOINTS; _ 
Experimental Meters, Photometers, Pressure-Gauges, 3 
Governors, Test Holders, &c., &c. 
LONDON OFFICE: 


6, LITTLE BUSH LANE, CANNON STREET, E.C. 


IMPROVED HYDRAULIC CRANES, 


Effecting a great saving in the cost of discharging Coals from Vessels, Barges, &c. Several of these Cranes, with the 
necessary power, are now being erected at Beckton, Hull, and other Gas-Works. 


HYDRAULIC APPARATUS for Lifting and Lowering Purifier-Covers 


Sixteen recently erected at Beckton, applied to Covers 30 feet square. 


SULPHATE OF AMMONIA APPARATOS, 


IN SUCCESSFUL OPERATION AT THE NEW WORKS OF THE NEWCASTLE AND GATESHEAD GAS COMPANY, 
AND IN COURSE OF ERECTION AT THE CARLISLE CORPORATION GAS-WORKS. 


Special “REGULUS COCKS” manufactured to stand Acid. 
FOR PARTICULARS, APPLY TOC 


JOHN ABBOT & CO., LIMITED, 
2, SUFFOLK LANE, CANNON STREET, E.C., or PARK WORKS, GATESHEAD-ON-TYNE 


London: Printed by Watrsr Kina, for the Exeoutors of the late Wr11am Boventon Kine (at the office of Clayton and Co., 17, Bouverie Street, Fleet Street), and 
published by him at No. 11, Bolt Court, Fleet Street, in the City of London.—Tuesday, July 8, 1879. 












































